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ABSTRACT

Many factors influence hygiene but those that have the greatest impact vary
widely across population groups. Our aim was to characterize hand hygiene practices of
Saudi students studying in the U.S. by completing two objectives: (1) assess hand
hygiene knowledge, perceptions, and practices of Saudi students studying in the U.S. and
(2) determine the relationship among knowledge, perceptions, and practices.
A modified version of the Health Belief Model was the theoretical framework to
characterize hand hygiene practices. A web-based instrument was posted to the ―Saudis
Studying in USA‖ Facebook page. The instrument was prepared in English then
translated into Arabic. Data was collected between September 6, 2011, and October 14,
2011.
Over 800 individuals (N=831) accessed the survey; 352 completed it [239 males
(70%) and 103 females (30%)]. The mean knowledge score out of 9 was 4.26+1.51. The
most frequently reported responses across six subpractices--soap, water temperature,
wash length, drying method, hand sanitizer use, and frequency before seven situations-were the correct methods.
A probit model was run to determine which five perceptions influenced frequency
of handwashing. Frequency was selected as the outcome variable because we wanted to
determine what influenced the entire handwashing process and not the individual
subpractices. Susceptibility and seriousness of foodborne disease and benefits of
handwashing did not significantly influence frequency in any situation. Value of good
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health had a significant influence (p<0.05) on frequency after handling garbage. Barriers
to handwashing had a similar significant (p<0.05) negative influence on frequency of
handwashing. Importance and motivation had a similar significant (p<0.05) positive
influence on frequency of handwashing.
Saudi students have limited knowledge about hand hygiene but their hand hygiene
practices are generally good across situations. The only two perceptions to significantly
influence frequency of handwashing were barriers to handwashing and importance and
motivation of handwashing.
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CHAPTER 1 – INTRODUCTION

Foodborne disease is growing public health concern worldwide, including in the
Kingdom of Saudi Arabia (KSA) (Al-Mazrou, 2004). There have been several studies
done on foodborne disease. In a review of 781 outbreaks of foodborne diseases (6,052
cases) reported from 1991 to 1993 to the Ministry of Health in Riyadh, KSA,
Staphylococcus aureus was the etiological agent for 41% of outbreaks followed by
Salmonella spp. (Al-Mazrou, 2004). In another review, Salmonella spp. was cited as
causing most cases (34% of 134) of foodborne disease in the KSA from 1991 to 1996
(Aljoudi, Al-Mazam, Choudhry, 2010). While past reports of illness in the KSA have
shown that bacterial pathogens, specifically Staphylococcus aureus and Salmonella, have
caused most cases of illness, it is believed that Norovirus (NoV) is a common cause of
foodborne disease in the KSA (Landry and Slama, 2008; Tayeb et al., 2008). NoV is
considered to be the leading cause of foodborne disease worldwide, even if it is not the
number one reported cause.
One reason for the underreporting of NoV cases in the KSA, as well as in the rest
of the world, is that routine methods to detect the virus on food items are not readily
available. Furthermore, NoV is not a reportable disease in most nations. Unless an
active surveillance and monitoring system is in place, most cases go unreported.
In response to growing health concerns such as this, in 2003 the KSA created the
Saudi Food and Drug Administration, with the primary purpose of keeping food and
drugs safe. Unfortunately, incidents of foodborne disease in the KSA could increase as

1

many traditional practices are known modes for the transmission of foodborne disease.
Examples of traditional practices include eating foods with fingers from a communal
bowl, drinking raw milk from sheep, goats, and camels, and consuming raw eggs and
meat. - Actively addressing one or more of these practices has the potential to decrease
the risk for foodborne disease in the KSA.
While the government plays a role in preventing foodborne disease, individuals
also must take measures to do so. One way individuals can prevent foodborne disease,
including NoV gastroenteritis, is through implementation of proper hand hygiene
practices. Most often NoV enters food through the poor hygiene practices of infected
food workers handling food from harvest to service (Todd et al., 2008). However,
consumers can also spread NoV if they prepare food or serve themselves from a
communal bowl during meals, a common practice in the KSA, while they are ill.
Little has been published about hand Saudis‘ hygiene practices. Only one study
documented Saudi‘s hand hygiene practices. A study of 1,020 Taif University students,
in the KSA, reported that students were not applying proper hand hygiene practices,
particularly males (Sharif, and Al-Malki, 2010). Female students had the highest mean
percentage practice score of 89.69%, which promotes the belief in Saudi Arabia that
females are more concerned about personal hygiene, something that has been shown in
other studies outside of the KSA. Within Saudi culture, females are the ‗‗boss of the
kitchen‖ and responsible for making food choices for the entire family (Sharif, and AlMalki, 2010). Thus, it is presumed that females would have more experience with and
knowledge of hand hygiene practices related to food.
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One segment of Saudi society that are potentially at risk are the 23,470 students
studying in the U.S., of which 5,133 are females and 18,337 are males (Saudi Arabian
Cultural Mission to the U.S., 2009). Many young Saudis have limited knowledge about
how to prepare food. As well, they have have limited or no experience in preparing and
handling their own foods. The reason for this is the culture relies heavily on people
outside the family for food preparation, as a result of rapid economic growth and
urbanization of the KSA. Secondly, nearly 80% of the students studying in the U.S. are
males, who would rarely prepare their own food in KSA. Furthermore, most males do
not feel the need to learn about food preparation because they consider it a female
domain. Since hand hygiene is rarely addressed in Saudi schools, there are not many
Saudis who are aware of the importance of good hand hygiene. For these reasons, Saudi
students studying in the U.S. might not be applying proper hygiene practices so they
could be at greater risk for foodborne diseases, including NoV gastroenteritis.
The aim of this descriptive study was to characterize the hand hygiene practices
of Saudi students studying in the U.S. The two research objectives were to:
1. To assess hand hygiene knowledge, perceptions, and practices of Saudi students
studying in the U.S. and
2. To determine the relationship among knowledge, perceptions, and practices.
The research questions corresponding to the two research objectives were:
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Objective 1:
1. What do Saudi students know about hand hygiene?
2. What are Saudi students‘ perceptions about health and hand hygiene?
3. What are Saudi students‘ hand hygiene practices?
Objective 2:
4. What affective factors influence hand hygiene practices?
5. Do demographic characteristics predict hand hygiene practices?
The answers to these questions can be used to guide the development of an educational
intervention to teach Saudi students about the importance of hand hygiene as a means to
prevent foodborne disease, including NoV gastroenteritis.
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CHAPTER 2 – LITERATURE REVIEW

In 2007, the World Health Organization (WHO) launched an international
initiative to address foodborne disease. The WHO Initiative to Estimate the Global
Burden of Foodborne Diseases aims to quantify how many people die from and are
affected by all major foodborne causes each year. A systematic review by Christa
Fischer-Walker and Robert Black from Johns Hopkins School of Public Health revealed
there are 5 billion episodes of diarrhea in children under five years old annually, with 3.2
billion cases in South-East Asia. Specific inspection of papers reporting deaths revealed
that there were more than 1.15 million estimated deaths from diarrhea in South East Asia
and Africa each year in children under five. There was no data for China, Latin America,
and the Middle East. This may be thought of as an issue that occurs in only in
developing nations or improvised areas. However, 455 million episodes of diarrhea
occur each year in North American and 419 million episodes in Europe.
In the Middle East and North Africa (MENA), many countries have undertaken
measures to promote and protect the safety of the food supply (Elmi, 2004). The KSA
and surrounding countries, the United Arab Emirates, Jordan, Oman and Egypt, are
standardizing their food safety systems including the food and drug authorities, food
control management and inspection services, foodborne illness investigation and
surveillance, recall and tracking systems, and consumer education activities (Elmi, 2004).
Some specific strategies taken are listed below in Table 2.1.
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Table 2.1: Food safety strategies taken in the Middle East
UAE
Jordan

Oman
Tunisia

Egypt
Sudan

Food control
systems based on
risk management

National strategies
for food Control

Food standards
compliance with
Codex

KSA
Jordan
Islamic Republic of
Iran
Establishment of a
food and drug
authority

The increased attention given to food safety is partially due to the increased
numbers of foodborne disease outbreaks of E. coli, Cyclospora, Salmonella, and
Staphylococcus aureus (Elmi, 2004). Al-Mazrou.(2004) discussed the magnitude and
determinants of food poisoning internationally and in the KSA, and proposed some
recommendations on its prevention, such as measures and suggestions to decrease food
poisoning, both internationally and in the KSA.
Some experts attribute outbreaks in the Middle East and North Africa to practices
that have become commonplace within the last two decades. Certain regional or local
habits, such as the consumption of raw and cooked salads, and some food preparation
techniques, such as the preparation of cheeses from raw unpasteurized milk, increase the
potential for microbiological contamination (PAHO, 2002). There is also a growing trend
of eating outside the home and consuming ready-to-eat food, particularly among young
people, which could increase risk for foodborne disease outbreaks if more effective
inspection and control of the foodservice industry is not in place.
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Human Norovirus
Noroviruses are the leading cause of foodborne disease outbreaks worldwide and
may soon eclipse rotaviruses as the most common cause of severe pediatric
gastroenteritis. Although typically a self-limited disease, NoV gastroenteritis can cause
significant morbidity and mortality among children, older adults, and the immune
compromised. The lack of a cell culture or a small animal model has hindered norovirus
research and the development of novel therapeutic and preventative interventions. At
present, the primary approach for prevention and control is through education measures.
In the U.S., NoV gastroenteritis is responsible for more than two-thirds of all
foodborne gastroenteritis outbreaks (Bresee et al., 2002) and causes approximately 21
million cases each year (Scallon, 2011). NoV outbreaks are commonly identified in
populations including restaurant patrons (CDC, 2007; Daniels et al., 2000), children
(CDC, 2007; Patel et al., 2008), older adults (Green et al., 2002), the immune
compromised (Roddie et al., 2009), military personnel (Bourgeois et al., 1993; Sharp et
al., 1995), travelers to developing countries (Ajami et al., 2010; Koo et al., 2010),
passengers of cruise ships (Widdowson et al., 2004), residents of healthcare facilities,
such as nursing homes (Calderon-Margalit et al., 2005; Green et al., 2002) and hospitals
(Johnston et al., 2007), and other populations housed in close quarters (Yee et al., 2007)
(Table 2.2).
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Table 2.2. Population groups at risk for Norovirus gastroenteritis
Restaurant patrons
Children in developing and industrialized nations
Older adults
Immunocompromised persons
Travelers to developing nations
Cruise ship passengers
Military personnel
Residents of healthcare facilities (i.e. nursing homes, hospitals)

NoVs are also the second most common cause of severe gastroenteritis in children
less than five years of age in both developing and industrialized nations. NoVs are
responsible for about 12% of hospitalizations of severe gastroenteritis in children less
than 5 years of age worldwide. Each year, NoVs cause approximately 900,000 cases of
pediatric gastroenteritis in industrialized nations and at least 1.1 million episodes and
218,000 deaths in developing nations (Patel et al., 2008). With the success of the
rotavirus vaccine, NoVs may soon become the most important enteric pathogen in
pediatric populations worldwide.
In addition to children, travelers to developing nations, where greater fecal
contamination of food and water supplies might be encountered, are at risk for
developing NoV gastroenteritis. Koo et al. (2010) demonstrated that NoVs were the
second most common enteric pathogen identified among travelers who acquired diarrhea
in Mexico, India, or Guatemala, following diarrheagenic Escherichia coli.
In addition, people who are housed in tight quarters are at a higher risk of NoV
infection. In the United States, numerous NoV outbreaks have been documented among
travelers on cruise ships, and noroviruses have gained notoriety as the ―cruise ship virus‖
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(Widdowson et al., 2004). Close living quarters and difficulty in eradicating this
infectious agent with traditional cleaning agents likely contribute to these recurrent NoV
outbreaks on cruise ships.
NoVs are easily spread because of their low infectious dose (18-1,000 virus
particles) (Teunis et al., 2008), stability on inanimate surfaces, and resistance to
conventional cleaning agents. NoVs are primarily transmitted in a fecal-oral fashion,
including person-person and fomite contamination. Airborne transmission via
aerosolization with vomiting has been implicated in a restaurant and emergency room
outbreak based on epidemiologic surveillance studies (Marks et al., 2000; Sawyer et al.,
1988). Widespread dissemination of NoV gastroenteritis is facilitated by close living
quarters and decreased sanitary conditions, leading to NoV outbreaks in child care
centers, nursing homes, and a large outbreak among Hurricane Katrina refugees housed
in the Reliant Stadium in Houston, Texas (Yee et al., 2007). Persistence of NoV shedding
for up to 8 weeks even after clinical resolution of symptoms may also contribute to NoV
transmission (Atmar et al., 2008); although studies are needed to confirm whether these
persistently shed virus particles are infectious.

The Hajj and Disease Transmission
Several opportunities exist for the transmission of NoV in Saudi Arabia. One
such event is the Hajj, the pilgrimage to Mecca, Saudi Arabia. Every year the KSA hosts
more than three million people from approximately 160 countries for both the Umra and
Hajj season. The overcrowding of people and vehicles during this time amplifies health

9

risks, such as those from infectious diseases, which differ each year. The pilgrims may
also become exposed to hygiene-related risks (SFDA, 2009). A high number of outbreaks
are reported during the Hajj period in Saudi Arabia. The number of foodborne disease
outbreaks during the Hajj season for the last 12 years ranges from 44 to 132.7. The influx
of people from all over the world with different cultures, beliefs, and behavior, present
the problem of food handling, especially when food hygiene standards are compromised,
and some people are not accustomed to foodborne pathogens (Al-joudi, Al-Mazam,
Choudhry 2010).
For the 2005 pilgrimage season, the Saudi Food and Drug Authority (SFDA)
assessed the hygienic status of catering establishments in Holy Sites Makkah and Al
Madinah to identify the hazards that may cause food poisoning. The study covered 60
caterers in Makkah, with an average of 20 food handlers per establishment. Seven
establishments specializing in catering for pilgrims, with an average of 79 food handlers
per establishment, in Al Madinah were also included in the study. The SFDA conducted
a food inspection to evaluate the hygienic and sanitation status of the catering
establishments. They considered things such as location, surrounding environment,
external and internal condition of the building, the extent of applying hygienic measures
during food preparation, service, transportation and preservation according to its nature,
and waste disposal. They also evaluated the hygienic practices of the workers on these
premises. The study showed that 78% of food catering establishments had violation notes
in their heath inspection logbook, and 4% were working without the heath inspection
logbook. The study revealed that the surrounding environments were not suitable for the
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activities of the majority (98%) of the food catering establishments, as the surrounding
environment was considered a good haven for pests, a source of offensive smell, or
contained stalled water. As for the condition of the building, the roofs were unclean in
39% of the establishments, and 52% of establishments had cracked and broken walls and
floor (SFDA, 2006). However, in order to limit or prevent food poisoning among the
pilgrims, the catering establishments must be made to meet the sanitary requirements
established.

Ramadan and Disease Transmission
Ramadan is the ninth month of the Islamic calendar and is the month of fasting
for all Muslims. Every day during this month, Muslims around the world spend the
daylight hours in a complete fast. Most the people have grown up with a habit of
consuming a lot of food in Ramadan, even though no food or drink can be consumed
between dawn and sunset. During Ramadan, street vendors throng the cities, advertising
their products on sidewalks and almost everywhere. They often prepare and serve meals
in unsanitary condition in order to make quick cash. As well often the workers are
unskilled and have poor hygiene. Such practices create a favorable atmosphere for the
spread of microbes and consequently make the food prepared detrimental to health
(SFDA, 2009).
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Control Strategies for Norovirus
Hand hygiene is a well-documented prevention and control strategy for foodborne
disease, including NoV gastroenteritis. Hand hygiene is a general term that is applied to
either handwashing, antiseptic handwashing, or using an antiseptic hand rubs (CDC,
2002). Handwashing is defined as washing hands with plain (non-antimicrobial) soap
and water; whereas, antiseptic handwashing is washing hands with water and soap or
other detergents containing an antimicrobial agent. Using an antiseptic hand-rub is when
one applies an antiseptic hand-rub product to all surfaces of the hands as a means to
reduce the number of microorganisms‘ presents.
The transmission of foodborne pathogens from and through hands is well
documented. The skin mainly harbors two types of microorganisms, resident and
transient (or contaminant) microflora. The resident microflora, such as coagulasenegative staphylococci, Corynebacterium species, Micrococcus species, and
Propionibacterium spp., rarely cause infection unless the skin is breached. The transient
flora, such as HuNoV and Escherichia coli, have a short-term survival rate on skin
because they are less adherent but they have a high pathogenic potential and are readily
transferred from hands to surfaces or foods by direct contact (Hugonnet and Pittet, 2000;
Jumaa, 2005).
It is well established in the literature that proper handwashing can reduce the risk
of disease transmission (Curtis and Cairncross, 2003; Huttly et al., 1997; Larson et al.,
2000; Michaels et al., 2004). For example, Michaels et al. (2003) claimed handwashing
programs can reduce diarrheal and respiratory disease rates, as well as sickness and
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absenteeism, by as much as 30% to 40%. Montville et al. (2002) stated, “Proper
handwashing has been recognized as one of the most effective measures to control the
spread of pathogens, especially when considered along with the restriction of ill
workers.” In fact, handwashing is cited as a Method of Control for nearly 30% of the
142 communicable diseases described in the American Public Health Association‘s
(APHA) Control of Communicable Diseases Manual (Heymann, 2004).
Unfortunately, compliance with handwashing recommendations is low (Helms et
al., 2010). While no published evidence is available, it is believed that hand hygiene
compliance is low in the KSA under certain circumstances.

Hand Hygiene in the KSA
Of the five basic tenets of Islam, observing regular prayer five times daily is one
of the most important. Personal cleanliness is paramount to worship in Islam. Muslims
must perform methodical ablutions before praying. Explicit instructions are given in the
Qu‘ran as to precisely how washing should be carried out. Ablutions must be made in
freely running (not stagnant) water and involve washing the hands, face, forearms, ears,
nose, mouth and feet, three times each. Additionally, hair must be dampened with water.
Thus, every observant Muslim is required to maintain scrupulous personal hygiene at five
intervals throughout the day, aside from his/her usual routine of bathing as specified in
the Qu‘ran. These habits transcend Muslims of all races, cultures and ages, emphasizing
the importance ascribed to correct ablutions (WHO, 2007). Allah (God) said in the
Quran in Surah 6 Verse 6:
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―O you, who believe! When you intend to offer As-salat (the prayer), wash your
face and your hands (forearm) up to the elbows, rub (by passing wet hands over)
your heads and (wash) your feet up to the ankles … then make ablution at the time
of each prayer”

ْ ا ِْ َضؾَٚ ك
ْ ٍُ اٌظَّال ِح فَب ْغ ِضٌَِٝا ئِ َرا لُ ّْزُ ُْ ئٛ
ْ َُِٕ َٓ آ٠َب اٌَّ ِزٙ٠ُّ ََب أ٠"
ُْ ص ُىُٚ
ِ ا ثِ ُشؤُٛ
ِ ِ ْاٌ َّ َشافٌََِٝ ُى ُْ ئ٠ ِذ٠ْ َأَٚ ُْ َ٘ ُىُٛعُٚ اٛ
ْ َّشَّٙئِْ ُوٕزُ ُْ ُعُٕجًب فَبؽَٚ ِْٓ ١َ ْاٌ َى ْؼجٌَِٝأَسْ ُعٍَ ُى ُْ ئَٚ
َِِّٓ ُْ َعب َء أَ َؽ ٌذ ِِّٕ ُىَٚ َصفَ ٍش أٍَْٝ َػَٚ أٝػ
َ ْئِْ ُوٕزُُ َِّشَٚ اُٚ
ْ ِّجًب فَب ِْ َضؾ١َذًا ؽ١ط ِؼ
ْ ُّ َّّ َ١َا َِبء فَزُٚ
ْ ْ ال َِ ْضزُ ُُ إٌِّ َضبء فٍََ ُْ ر َِغذَْٚاٌغَبئِ ِؾ أ
 ُذ٠ ُِش٠  ُىُ ِِّ ُْٕٗ َِب٠ ِذ٠ْ َأَٚ ُْ  ِ٘ ُىُٛعُٛ ِا ثُٛ
َ اٛ
َّ
"ُْٚ ُى ُْ ٌَ َؼٍَّ ُى ُْ رَ ْش ُىش١ْ ٍَُزِ َُّ ِٔؼْ َّزَُٗ َػ١ٌَِٚ ُْ ِّ َش ُوَُٙط١ٌِ  ُذ٠ ُِش٠ ٌَٓ ِىَٚ ط
ٍ  ُىُ ِِّ ْٓ َؽ َش١ْ ٍََغْ َؼ ًَ َػ١ٌِ َُّللا
" 6 ٗ٠ ا,ٖسح اٌّبئذٛ"ص

Therefore, personal hygiene, including washing hands is an important part of
Saudi culture. However, it is not known how well Saudis are applying good hygiene
practices before and after eating and food preparation events, suggesting that hand
hygiene practices need to be further explored.
The KSA is one of 42 countries actively participating in a WHO-sponsored
hygiene promotion campaign targeting healthcare workers. Saudi Arabia has achieved a
significant increase in hand hygiene compliance within healthcare. In Riyadh, Saudi
Arabia there were two different health-care settings agreed to participate in the pilot
testing. Following the ministerial pledge to the First Global Patient Safety Challenge and
the launch of a national campaign, a hand hygiene campaign was undertaken in 2005.
According to the WHO strategies, all hospitals affiliated to the Ministry of Health were
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provided with alcohol-based hand rubs as the gold standard for hand hygiene (WHO,
2009). However, it appears that there is a need to focus on the food industry and
consumers.

Assessment of Hand Hygiene Practices
Most assessments of hand hygiene have measured knowledge (cognitive domain)
and general practices (behavioral domain) rather than affective factors (values, beliefs,
perceptions, motivation). It is widely believed that knowledge about hand hygiene is
significantly correlated with hand hygiene practices (Sharif and Al-Maliki, 2010).
However, some social psychologists believe that behavior might be more dependent upon
attitude change rather than knowledge change (Cohen, 1976; Wickers, 1972); therefore
an assessment of hand hygiene must include a measurement of select affective factors.
Measuring affective factors in conjunction with hand hygiene knowledge could
provide more comprehensive information about their influence on hand hygiene
practices. Schafer et al (1993) found that affective factors significantly influenced
positive hand hygiene practices. Their measured factors included self-efficacy, the
perception that unsafe food is not a personal health threat, the perception that one could
or could not do something to reduce the threat, and the motivation to maintain good
health. Knowledge about hand hygiene was not measured. These findings demonstrate
that affective factors can be predicators of safe food handling behaviors. A well-tested
theoretical model in which to frame such an assessment is the health belief model.
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The Health Belief Model (HBM)
Many studies about preventive health behavior are based on the principles of the
Health Belief Model (Rosenstock, 1974). The Health Belief Model (HBM) attempts to
explain why, in the absence of overt symptoms of illness, people engage in preventive
health behaviors. Preventive health behavior is defined as any activity undertaken by an
individual for the purpose of preventing illness, detecting illness in an asymptomatic
stage (Kasl and Cobb, 1966), or improving health (Rosenstock, 1974). Originally the
HBM was developed to determine why some patients visit their doctor. Since then, the
HBM has been applied to predict behaviors such as visiting a doctor (Haefner and
Kirscht, 1970), weight control (Sturhard, 1981), and food safety (Schafer et al., 1993).
The basic premises of the HBM are that for an individual to take health action to
avoid an illness he would: (1) perceive that he was personally susceptible to the illness;
(2) the occurrence of the illness would have at least moderate severity on some
component of his life; (3) taking health action would be beneficial by reducing his
susceptibility to the illness or, if the illness occurred, by reducing its severity; and (4)
taking action would not require overcoming psychological barriers, such as
embarrassment and cultural taboos (Rosentock, 1974).

Perceived susceptibility
Individuals are believed to vary widely in their perceptions of personal
susceptibility to illness. For example, when studying an individual‘s perceived
susceptibility to foodborne disease, one individual might deny any possibility of
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contracting foodborne disease, and another might admit to the ―statistical‖ possibility of
contracting foodborne disease, while believing that the probability for them is small. A
third individual might express a feeling that he is at great risk for foodborne disease.
Susceptibility is the perceived risk of personally contracting an illness. Perceptions of
susceptibility will vary within an individual because perceptions of susceptibility are
dependent upon the preventive health behavior and the associated illness being studied.

Perceived seriousness
Perceptions about the seriousness of an illness also vary between and within
individuals. The degree of seriousness of an illness might be judged both by the degree
of emotional arousal created by an individual‘s perception of the illness, as well as by the
difficulties the individual perceives a given illness will create for him. In addition, the
seriousness of an illness might be perceived in terms of its medical or clinical
consequences. For example, would contracting foodborne disease lead to death or just
make the individual ill for a short time? On the other hand, some individuals‘
perceptions of the seriousness of an illness might be based on the effects the illness
would have on their job, family life, and/or social relations.
An individual who has a high level of perceived susceptibility to and seriousness
of an illness tends to have a a strong knowledge influence. This explains the variation of
perceptions about an illness within an individual. Knowledge about an illness has the
potential to modify an individual‘s perceptions (Haefner and Kirsch, 1970).
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Perceived benefits of taking action and barriers to taking action
The perception that one is susceptible to an illness and the perception that the
illness is serious are thought to influence taking health action. These perceptions do not,
however, define the direction of the action.
An individual‘s perceptions of the effectiveness of available methods (known by
the individual) to reduce the threat of an illness will influence the direction of actions.
Taking action is likely to be seen as beneficial if it is perceived to reduce one‘s
susceptibility to or to reduce the seriousness of contracting an illness. In addition, the
individual‘s perceptions about the availability and effectiveness of health action, and not
the objective facts about the effectiveness of the action, are also an influence on an
individual‘s action. Furthermore, the norms and pressure of the social groups that an
individual identifies with will affect the perceptions about the benefits of a preventive
health behavior.
On the other hand, an individual might believe that a behavior will be effective in
reducing the threat of illness, but at the same time, he will see that behavior as being
inconvenient, expensive, unpleasant, painful, or upsetting. Negative perceptions act as
barriers to taking action by arousing feelings of avoidance within an individual. If an
individual‘s readiness to act is high, the negative perceptions would be seen as relatively
weak. If an individual perceives that he is susceptible to foodborne disease and the
foodborne disease is serious, he is more likely to not eat raw meat or to throw out food
that has been at room temperature for a long period of time. If on the other hand, he does
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not perceive that he is susceptible to foodborne disease and that illness is not serious, then
he might be less likely to apply safe food handling practices.
The HBM suggests that when perceptions about the relationship between hand
hygiene practices and reducing one‘s susceptibility to foodborne disease are consistent
with accurate information, the individual is highly oriented toward acting to reduce the
likelihood or impact of the perceived danger from foodborne disease. If barriers to
applying hand hygiene practices are also great, the willingness to take action is more
difficult to resolve. The individual is highly oriented toward acting to reduce the
likelihood or impact of the perceived danger from foodborne disease

Stimulus (or cues to take action)
An individual might perceive he is susceptible to an illness, perceive that the
illness is serious, and perceive that taking health action is beneficial. However he might
not take action.
Haefner and Kirscht (1970) attempted to increase people‘s readiness to visit their
doctor by presenting them with messages about selected health problems. The messages
were intended both to increase their perceived susceptibility and/or severity regarding the
health problem and their beliefs in the efficacy of professionally recommended actions.
Significantly more people exposed to such messages visited a physician for a check-up in
the eight months following the experimental manipulation than in a control group not
exposed to the messages. This study, incidentally, provided evidence that it is possible to
modify the perceived threat of disease; it is the combination of perceived susceptibility to
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and severity of illness as well as the perceived efficacy of professional intervention that
leads a person to act, and such modification can lead to predictable changes in health
behavior. Theoretically, educational interventions about hand hygiene could stimulate
people to increase their willingness to take action. The intervention would be effective if
they modified these perceptions sufficiently to prompt an individual to apply proper hand
hygiene practices.
Previous uses of the HBM focused exclusively on the illness being assessed and
on health in general. Becker et al. (1974) and Langile (1977) identified value of health as
a modifying variable because it represented difference in degree of concern about health
in general. It is believed that if an individual values is high, he is probably more likely to
take action.
Another modifying variable is ―perceived health internal locus of control‖ or
―powerlessness.‖ Persons who view themselves as having some control over what
happens to them are termed ―internals‖; persons who view that what happens to them is
under the control of fate, luck, chance, or powerful others are termed ―externals.‖
Internals have been shown to engage in behaviors that facilitate physical wellbeing
(Dabbs and Kirsct, 1972; Stratis and Sechrest, 1963; Williams, 1972). A type of
education has been shown to interact with locus of control in determining outcomes.
Most research suggests it might be useful to tailor interventions to individual differences
in the locus of control even though in this study the experimental groups did not perform
significantly better than the control groups.
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Other variables
Measurement of demographics is also necessary to determine if personal
characteristics, such as age, education, have an influence on health action. Because
perceived susceptibility and severity have a strong cognitive component, knowledge must
be measured. However, the HBM places far less value on knowledge alone as an
influencing factor of practices. Figure 2.3 shows the framework for the HBM.

READINESS VARIABLES
•
•
•
•

Perceived susceptibility to illness
Perceived seriousness of illness
Perceived benefits of taking action
Perceived barriers of taking action

MODIFYING/ ENABLING VARIABLES ------------------------ Preventive Health
Behavior
• Self-efficacy
• Motivations
• Health locus of control
• Value health in general
• Knowledge
• Demographics
Figure 2.1. Framework for the Health Belief Model as proposed by Rosenstock
(1974).
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CHAPTER 3 – METHODS

The aim of this descriptive study was to characterize the hand hygiene practices
of Saudi students studying in the U.S. The two research objectives were to:
1. To assess hand hygiene knowledge, perceptions, and self-reported practices of
Saudi students studying in the U.S. and
2. To determine the relationship among knowledge, perceptions, and practices.
The research questions corresponding to the two research objectives were:
Objective 1:
1. What do Saudi students know about hand hygiene?
2. What are Saudi students‘ perceptions about health and hand hygiene?
3. What are Saudi students‘ hand hygiene practices?
Objective 2:
4. What health and hand hygiene perceptions influence hand hygiene practices?
5. Do demographic characteristics predict hand hygiene practices?

Institutional Review Board Approval
The data collection protocol (IRB2011-262) was validated by the Chair of the
Clemson University Institutional Review Board (IRB) using exempt review procedures.
A determination was made on August 29, 2011 that the proposed research activities
involving human subjects qualified as exempt from continuing review under Category
B2, based on the Federal Regulations (45 CFR 46) (Appendix E).
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Development of the Theoretical Framework to Characterize Hand Hygiene
Practices
The Health Belief Model (HBM), described in earlier in the CHAPTER 2
LITERATURE REVIEW, was used as the theoretical framework to characterize hand
hygiene practices as it is a well-documented predictor of health-related practices. Our
modified version of the HBM, as used in this study, is shown in Figure 3.1. The
operational definitions of the independent variables and the dependent variable are listed
in Appendix A. The process of selecting factors to include in the model was based on a
review of the existing literature. We also recognized that the measurement instrument, a
web-based survey, could not be too long in order to increase the number of responses and
the quality of responses. Since long survey is one that takes over 20 minutes to complete,
not all predictive variables proposed by Rosenstock (1974) were used.
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INDEPENDENT VARIABLES

DEPENDENT VARIABLE

Demographics
Perceived susceptibility to foodborne disease
Perceived seriousness of foodborne disease
Perceived benefits of hand hygiene
Perceived barriers of implementing hand hygiene practices
Perceived importance of hand hygiene
Motivations to implement hand hygiene practices
Value of good health
Knowledge about hand hygiene

Hand hygiene practices

Figure 3.1. Modified Health Belief Model Used to Characterize Hand Hygiene
Practices of Saudi Students Studying the U.S.
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Research Design
A cross-sectional research design was used because the aim of the study was to
characterize (or describe) hand hygiene practices at one point in time for which a crosssection design is excellent (Table 3.1).

Table 3.1 Advantages and Disadvantages of Cross-Sectional Study Design
Advantages
 Relatively inexpensive and takes up little time to conduct.
 Can estimate prevalence of outcome of interest because sample is usually taken
from the whole population.
 Many outcomes and factors can be assessed.
 Useful for public health planning.
 There is no loss to follow-up.
Disadvantages
 Difficult to make causal inference.
 Only a snapshot: the situation may provide differing results if another timeframe had been chosen.

Sampling Frame
The population group was the 23,470 students studying in the U.S. (Saudi
Cultural Mission, 2009) of which 22% (n=5,133) were female and 78% (n=18,337) were
male. Because a list of all Saudi students studying in the U.S. could not be acquired, the
sample could not be randomly selected, so a convenience sample was used.
It is well known that the characteristics of a convenience sample will probably
differ from a randomly selected sample. For example, individuals who engage in more
poor hand hygiene practices might be underrepresented in the study. Another concern is
that of biased response, where a person is more likely to respond when they have a
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particular characteristic or set of characteristics. Therefore, the results cannot be
generalized to the population of Saudis studying in the U.S.
The respondents were recruited through the ―Saudis in USA‖ group on Facebook.
This Facebook page is dedicated to Saudi students and is not open to the public.
Permission was received from the group administrator on May 24, 2011, to post the
survey. At the time of data collection (September 6, 2011 through October 14, 2011), the
number of Facebook subscribers was 23,367.

Development of the Source Instrument
The source instrument was prepared in English with the intent to translate into
Arabic and then administer using a web-based format. The web-based format was
selected because it was inexpensive to administer, it could be administered to a large of
number of people, and it allowed the respondent to fill it out at their own convenience.
The instrument was initially prepared in English and then translated into Arabic.
The factors measured on the instrument are shown in Table 3.3 and are based on
the theoretical framework shown in Figure 3.1. All items used a structured response
format.
To optimize the number of respondents, the number of items on the survey needed
to be limited (Krosnick and Presser, 2010). An initial screening of all items was
performed using the following questions to determine if an item should be included.
1.

Is the question necessary/useful to answer one of the research questions?

2. Are several questions needed to cover all possibilities?
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3. Does the question need to be more specific?
4. Is the question sufficiently general?
5. Is the question biased or loaded?
6. Will respondent answer truthfully?
After the initial screening was completed, all items were further checked against a
guide for designing a survey based on the text by Donald Dillman (Appendix B).
Table 3.2. Factors Measured on the Web-based Survey Instrument (Appendix C)

Number
of Items

Factor

Response Format

Value of good health

3

Five-point Likert-type scale

Knowledge of hand hygiene

9

Multiple choice
Dichotomous (true/false)

Susceptibility to foodborne disease

5

Five-point Likert-type scale

Seriousness of foodborne disease

3

Five-point Likert-type scale

Benefits of hand hygiene

3

Five-point Likert-type scale

Barriers to hand hygiene

4

Five-point Likert-type scale

Importance of hand hygiene

3

Five-point Likert-type scale

Motivation for hand hygiene

5

Five-point Likert-type scale

6

Nominal

9

Nominal

Hand hygiene practices
Demographics
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Hand Hygiene Knowledge
Hand hygiene knowledge was measured to determine its relationship to hand
hygiene practices. Nine items (two multiple choice with four response choices and seven
true-false items) were written to measure knowledge about hygiene-related causes of
foodborne illness and specific hand hygiene methods.
While multiple-choice items are more discriminating, they take longer to answer,
which could decrease the number of completed survey instruments. Therefore, using a
true-false format in conjunction with a multiple-choice format allowed for the inclusion
of more knowledge test items. Generally, it is believed that three true-false items can be
answered for every two multiple-choice items.
As well, a true-false format is especially useful for questions where there are only
two reasonable answers and in testing misconceptions. True-false items can be expressed
in a few words, making them easy to understand and less dependent on person‘s reading
ability. One disadvantage of using true-false items is that the respondent is subject to
guessing because the subject would assume that they had a 50% chance of getting the
answer correct.

Perceptions of Health and Hand Hygiene
The construct ―perceptions of health and hand hygiene‖ was defined as value of
good health, perceived susceptibility to foodborne illness, perceived seriousness of
foodborne illness, perceived benefits of hand hygiene, perceived barriers to hand hygiene,
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perceived importance of handwashing, and motivations for hand hygiene (Appendix C).
Three or more items were written to measure each of the seven perceptions (Table 3.2).
A five-point Likert-type scale was used to assess the level of agreement with each
item, using the scale strongly agree, agree, neither agree nor disagree, disagree, and
strongly agree. A Likert-type scale was chosen to measure perceptions because it assesses
the strength of the person's feelings to whatever is in question, is easy to analyze, can be
used consistently throughout the same instrument, and creates a tendency of short
response times. A descriptive scale rather than a number scale was used because
numbered scales tend to result in less accurate results than scales with labels such as
―good‖ or ―poor‖. Another choice, I cannot choose, was added. This minimized forcing
a choice on the respondent if they had no feeling about the item.

Hand Hygiene Practices
The construct ―hand hygiene‖ was characterized by the following subpractices:
type of soap used, temperature of water used, length of handwashing, method for drying
hands, use of hand sanitizer, and frequency of hand washing. Each subpractice was
independently assessed in relation to a specific situation, such as before eating, after
handling garbage, before and after handling raw meat or poultry, after using the toilet,
and before cutting fruits and vegetables. Most survey instruments that assess hand
hygiene practices measure hand hygiene practices in general. Since hand hygiene
practices are very complex, different subpractices might be used before or after different
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events. Therefore, to more accurately characterize hand hygiene practices, individual
subpractices were measured against individual events when hands must be washed.

Construct and Content Validity
Food safety experts assessed the construct and content validity of the Englishlanguage instrument. These experts specialized in food safety, education, and/or Saudi
culture. The experts reviewed each item for clarity of language, appropriateness of
language, freedom from clues in response choices, and accuracy in content. They
determined the instrument to have both construct and content validity.
The source instrument was then piloted with a group of six English-speaking
students and staff at Clemson University. Each reviewer was given a copy of the
instrument, asked to complete it, and record any comments or problems related to
understanding the instructions, language, and format of the instrument. The instrument
was revised based on this input, and reworded problem items for readability and clarity.
The readability of the English-language source instrument was assessed using the
Microsoft Word readability function. The readability statistics were Flesch-Kincaid
Grade Level of 4.9. The Flesch Reading Ease was 73, indicating that the Englishlanguage version was fairly easy to read.
The English-language source instrument was then translated into Arabic by Najla
Khateeb (Appendix F). In addition, two native Arabic-speaking food safety experts, Dr.
Salam Ibrahim, Ph.D, NC A&T State University, Greensboro, NC, and Dr. Souod Alani,
Ph.D, Global Transportation Network, Raleigh, NC reviewed the Arabic-language
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instrument to determine the accuracy and appropriateness of the translation against the
English-language source instrument. In order to further verify the translation, the
translated instrument was also pretested with ten Saudi students (males and females) who
were studying at the ELS English Language Institute on the Clemson University campus.
Recommended changes were made to the instrument. The readability of the Arabiclanguage instrument was not assessed as there are no automatic Arabic readability
measurements currently available.

Data Collection
Data was collected between September 6, 2011, and October, 14, 2011. The
survey was posted as a link on the Facebook page, which took the participants to the
Qualtrics-hosted survey. The following message was posted with the link.

I am an M.S. student in the Department of Food, Nutrition, and Packaging Sciences at
Clemson University. I am working on a project with Dr. Angela Fraser. We are studying
the hand hygiene practices of Saudi students studying in the US. Please help us by taking
a few minutes to complete a short survey. We intend to use the information we collect to
develop a hand hygiene program targeting Saudi students. All information that is
collected will be kept strictly confidential. You do not need to put your name on the
survey unless you want your name to be entered into a drawing for one of five $50.00
phone or Walmart cards—your choice. If you choose to enter the drawing, your name
and contact information must be entered at the end of the survey. This information will
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be stored separately from the survey data. If you choose not to enter the drawing, we will
not need your name or contact information. The five winners will be contacted by the end
of December 2011. After the drawing is complete, all names and contact information will
be destroyed. Your participation is voluntary. If you have any questions about the study
or any problems arise, please do not hesitate to contact me (Najla Khateeb,
nkhatee@clemson.edu) or Dr. Angela Fraser (afraser@clemson.edu. If you have any
questions about your rights as a research participant, please contact the Clemson
University Office of Research Compliance at irb@clemson.edu or 866.297.3071. Thank
you in advance for your help.
Each day during the data collection period, this message and the link to the survey was
posted.

Data Analysis
The survey data were downloaded from Qualtrics as a comma separated values
file. Columns containing text were removed from the data set prior to statistical analysis.
These data were analyzed separately.
For items 10 through 32, a response of ‗strongly agree‘ was assigned a value of 5
and a response of ‗strongly disagree‘ was assigned a value of 1. To create composite
scores, the response ‗I cannot choose‘ was assigned a missing value. As a result, these
responses were omitted from the calculation of the composite scores.
Items 15 and 16 were negatively worded whereas the other items measuring the
seriousness of foodborne disease were positively worded. For these two items, a response
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of ‗strongly agree‘ was assigned a value of 1 and a response of ‗strongly disagree‘ was
assigned a value of 5.
Statistical analysis was performed using Base SAS software. Each objective,
research question, and corresponding statistical analysis is presented in Table 3.4. A 5%
level of significance was used for all analyses.
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Table 3.3. Inferential statistical analyses plan to answer study objectives and the
corresponding research questions
Objective
1. To assess hand
hygiene
knowledge,
perceptions, and
practices of Saudi
students studying
in U.S..

2. Determine the
relationship among
hand hygiene
knowledge,
practices, and
perceptions

Research Question
1. What do Saudi
students know
about hand
hygiene?

Statistical
Variables
analysis
Frequency Tables Knowledge items
Mean composite
score and
standard
deviation

2. What are Saudi
students‘
perceptions about
hand hygiene?

Frequency Tables
Mean composite
score and
standard
deviation

3. What are Saudi
students‘ hand
hygiene practices?

Frequency Tables Practice items
Mean composite
score and
standard
deviation
Binomial probit
model to
determine correct
frequency of
hand hygiene
practices
Cross-tabulations Demographic items
t-test
and practice items

4. What factors
influence hand
hygiene practices?

6. Do demographic
characteristics
influence hand
hygiene practices?
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Perception items -value of good
health;
susceptibility to
foodborne disease;
seriousness of
foodborne disease;
benefits of hand
hygiene; barriers to
hand hygiene;
importance of hand
hygiene; motivation
for hand hygiene

Principal Component Analysis
Rather than using individual items to predict frequency of handwashing,
composite scores were generated for specific combinations of survey items. Each
composite score represents the mean response to the selected set of items that measured a
specific variable.
Principal component analysis (PCA) was used to validate the grouping of
variables into composite scores. Principal components were retained for which the
corresponding eigenvalues were greater than 1 (Johnson, 1998). For all composite
scores, the variables that are a part of that composite score represent a single principal
component. Thus, PCA suggests that each composite score represents the measurement
of a single variable.
Some of the composite scores were highly correlated. PCA was further used to
determine which of the composite scores should be combined. The analysis suggested
that five components should be retained form the original seven composite scores. The
description of each final composite score is given below.
C1--Value of good health
C2--Perceived susceptibility and seriousness of foodborne disease
C3–Benefit of handwashing
C4--Barriers to handwashing
C5—Importance of handwashing and motivation
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Description of Models
Binomial probit models are used to determine the probability of a binary
dependent variable given a set of independent variables. A binary dependent variable is a
variable that has two possible outcomes. Linear regression is not appropriate for data
involving a binary dependent variable.
In the context of this study, the binary dependent variable is defined as ―1‖ if the
individual washed their hands most of the time for each activity and ―0‖ otherwise.
Binomial probit models were used to determine the variables affecting the decision to
wash hands. The probit models were estimated using all five composite scores, a variable
representing the number of correct answers for Q1-Q9, and a binary variable representing
gender: ‗0‘ for male and ‗1‘ for female. Only variables that were significant at the 5%
level were retained in the final models. The results for these models are presented in
Table 4.24 in CHAPTER FOUR RESULTS AND DISCUSSION.

36

CHAPTER 4 – RESULTS AND DISCUSSION

This chapters focuses on the results from the data collected using a web-based
Arabic-language instrument. The response rate and a description of the subjects are
reported initially. The remaining results are presented and discussed according to the
constructs measured in this study – knowledge, perceptions (value of good health and
practices, susceptibility to foodborne disease, seriousness of foodborne disease, benefits
of hand hygiene, barriers to hand hygiene, importance of hand hygiene, motivation).

Subjects
Over 800 individuals (N=831) accessed the survey and 352 completed it.
Completing the survey indicated that an individual pressed the ―Submit‖ button on the
final page. Even within completed surveys, there were missing observations. More
missing observations occurred near the end of the survey suggesting that individuals were
more likely to skip questions near the end of the survey than at the beginning. This was
presumably because the survey was deemed too long or that the items were viewed as too
personal.
In 2004, Rathod and la Bruna conducted experiments to examine the effects of
survey length on response rates, drop-out rates, respondent fatigue, speed of answering,
and data quality. Response rate does not depend on interview length. In 2009,
researchers at Survey Sampling International replicated their experiments and presented
their findings at the recent 2010 ARF Re-Think Conference. Data quality also declines
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as the survey length increases (questions are skipped and open-ended items are less likely
to be completed). As well, less effort is devoted to questions at the end of the survey
compared to items at the beginning of the instrument.
Frequency tables were generated for all survey items. To generate frequency
tables by gender, 10 observations with missing values for gender were removed from the
data set resulting in 342 completed surveys, which were used for all the analyses.
The demographic characteristics of the respondents are shown in Table 4.1
Characteristics that were assessed were gender, education, age, material status, income,
home region of Saudi Arabia, person responsible for food preparation in their household,
and average number of cooked meals prepared at home per week.
The analysis of the data indicated that 70% of the respondents were males,
between the age of 18 and 35 (96.2%) and single (64.91). Most lived with families
(38.30%) or in off-campus housing (46.78%) and prepared their food for themselves
(60.53%). For the average number of meals prepared per week, (40.35%) of respondents
prepared five meals and (34.80%) prepared two to three meals. More than (50%) of the
respondents were new in the U.S. (0-2 years). (75.15%) of the respondents are studying at
bachelorette program or held a Bachelor‘s degree. While, (21.64%) of respondents were
held Master‘s degree, (2.92%) of the respondents held Ph.D degree. Most of the
respondents came from the central (35.15%), western (33.33%), and eastern (22.81%)
regions of Saudi Arabia.
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Table 4.1. Demographic characteristics of respondents
Characteristic
Gender
Female
Male
Education
High school
Some college
Bachelors
Master‘s degree
Doctoral.
Professional degree
Age
18-24 years
25-35 years
36-45 years
46- 55 years
>55
Marital status
Married
Single
Divorced
Living
Family
Home stay
University dorms
In off-campus housing
Other
Region of Saudi Arabia
Central Region
Western Region
Eastern Region
Northern region
Southern region
Length of stay in the U.S
0-2 years
3-4 years
5-6 years
More than 6 years

Number

Percentage

103
239

30
70

42
45
170
74
10
1

12.28
13.16
49.71
21.64
2.92
0.29

161
186
11
1
1

47.08
49.12
3.22
0.29
0.29

117
222
3

34.21
64.91
0.88

131
12
19
160
20

38.30
3.51
5.56
46.78
5.85

117
114
78
7
25

35.15
33.33
22.81
2.05
7.31

190
91
43
10

55.56
26.61
12.57
2.92
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Table 4.1 (Cont’d). Demographic characteristics of respondents
Characteristic
Responsible person for food preparation
in house
spouse
Self
Do not prepare food in home
Other
Average cooked meals prepared at home
per week
0-1 meals
2-3 meals
4-5 meals
More than 5 meals

Number

Percentage

74
207
31

21.64
60.53
9.06

29

8.48

21
119
63
138

6.14
34.80
18.42
40.35
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Hand Hygiene Knowledge
The overall mean knowledge score was 4.27+1.51 on a scale of 0 to 9. Males
scored lower (4.09+1.50) than did females (4.67+1.46). A comparison of scores between
males and females showed no significant difference at p<0.05. In Thumma et al., (2009)
study, significant differences between 215 males and 243 female college student‘s
handwashing practices were reported. They reported females washed their hands six or
more time per day compared to males (36% vs. 19%: p < .0001). In a study by Sharif and
Al-Malki (2010) at Taif University in Saudi Arabia, the knowledge, attitudes, and
practices were reported to be significantly different between male and female students.
Females (89.69%) had the highest mean percentage in practice. Their results indicated the
students had generally good hygiene practices except that 76% of the students eat by
hand rice and soup from a communal bowl.

Table 4.2. Hand hygiene knowledge score
Population

Number

Mean

S.D

Total

342

4.27

1.51

Males

239

4.09

1.50

Females

103

4.67

1.46

The knowledge item answered correctly by the fewest number of respondents was
the item comparing the effectiveness of antibacterial soaps to plain soaps (Table 4.3).
The knowledge item that was most often answered correctly was the item comparing
handwashing with soap to the use of hand sanitizers. Seventy-four percent (74%) of all
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respondents answered this correctly, with similar findings for males (73%) and females
(77%).
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Table 4.3. Respondents who correctly answered each knowledge item
Knowledge Item
Most common cause of
foodborne illness
Practice responsible for
most cases of food
poisoning
Handwashing with soap
and water is more effective
against germs than using
hand sanitizers.
Antibacterial soaps are
more effective against
germs than using plain
soap.
Liquid soap is more
effective against germs
than bar soap.
Hand sanitizers must
always be used after
washing hands.
To be free of germs, hands
must be scrubbed for at
least five seconds.
To be free of germs, hands
must be scrubbed for at
least 10 seconds.
Cloth towels are better
than paper towels for
drying hands.

Total
Number
%

Male
Number
%

Female
Number
%

128

37

91

38

37

36

115

34

70

29

45

52

254

74

175

73

79

77

70

20

43

18

27

26

194

57

140

59

54

52

214

63

142

59

72

70

162

47

107

45

55

53

195

57

135

56

60

58

248

73

157

66

91

88
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Health and Hand Hygiene Perceptions
The assessment of hand hygiene between Saudi students was determined by
measuring knowledge (cognitive domain), general practices (behavioral domain), and
seven perceptions (value of good health and practices, susceptibility to foodborne
disease, seriousness of foodborne disease, benefits of hand hygiene, barriers to hand
hygiene, importance of hand hygiene, motivation). Health and hand hygiene perceptions
were measured in conjunction with hand hygiene knowledge in order to identify their
influence, if any, on hand hygiene practices.
Tables 4.4 and 4.5 show the analyses of the frequencies, mean composite score
and standard deviation of hand hygiene knowledge, perceptions, and practices of Saudi
students studying in US. Frequency of responses for the (23) items measuring the seven
perceptions indicated that most respondents strongly agreed or agreed with items
measuring, (being health is important to me, food poisoning is usually caused by food
that was eaten at a restaurant, food poisoning can send a person to the hospital,
handwashing is a good way to prevent food poisoning). For the three items measuring
value of good health, most respondents (75.14%) strongly agreed that it was important to
be healthy while only (0.29%) strongly disagreed or disagreed. Respondents also
strongly agreed with the three items measuring susceptibility for foodborne disease.
About (52.56%) of the respondents strongly agreed that food poisoning is 100%
preventable if the food is handled safely at home while only (1.75%) strongly disagree
and disagree with that statement.
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The composite scores for the five perceptions--value of good health, perceived
susceptibility and seriousness of foodborne disease, benefit of handwashing, barriers to
handwashing, and importance of handwashing and motivation--hygiene resulted in
average scores above 4.0 on a scale of 0 to 5. This indicated that most respondents
agreed or strongly agreed with all statements.
The mean composite score for barriers to handwashing was 2.03+0.92 (Table
4.5). For both value of good health and susceptibility and seriousness of foodborne
illness, respondents had a composite score of less than 4.0.
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Table 4.4. Frequency of responses for seven perceptions
Perception

Strongly agree
Number

Value of Good Health
Being health is
257
important to me
I practice good habits
89
to stay healthy.
I avoid doing things
85
that are harmful to my
health.
Susceptibility to Foodborne Disease
Food poisoning is
almost 100%
176
preventable if I handle
food safely at home.
Food poisoning is
usually caused by food
126
that was eaten at a
restaurant.
Only people who are
30
not healthy can get a
foodborne illness.

Agree

Neither agree
Disagree
nor disagree
Number % Number %

Strongly
disagree
Number %

I cannot
choose.
Number %

%

Number

%

75.14

65

19.00

11

3.21

1

0.29

1

0.29

1

0.29

26.02

142

41.52

69

20.17

30

8.77

5

1.46

3

0.87

24.85

121

35.38

76

22.22

43

12.57

7

2.04

3

0.87

52.56

106

30.99

36

10.52

15

4.38

6

1.75

2

0.58

36.84

112

32.74

50

14.61

38

11.11

14

4.09

1

0.29

8.77

59

17.25

79

23.09

106

30.99

58

16.95

8

2.33
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Table 4.4. Frequency of responses for seven perceptions (cont.)
Perception

Strongly agree

Number
Seriousness of Foodborne Disease
Food poisoning can
87
cause death.
Food poisoning can
221
send a person to the
hospital.
If you get sick with
food poisoning, you
44
usually get better in 12 days.
Food poisoning is not
51
a serious public health
issue.
Benefits of Hand Hygiene
Handwashing is a
159
good way to prevent
food poisoning.
If I wash my hands
before eating, I am
111
less likely to get food
poisoning.
If I wash my hands
before preparing food,
133
I am less likely to get
food poisoning.

Agree

Neither agree
Disagree
nor disagree
Number % Number %

Strongly
disagree
Number %

I cannot
choose.
Number %

%

Number

%

25.43

113

33.04

82

23.97

32

9.35

11

3.21

12

3.50

64.61

104

30.40

10

2.92

3

0.877

2

0.58

0

0

12.86

117

34.21

111

32.45

41

11.98

5

1.46

23

6.72

14.91

67

19.59

48

14.03

75

21.92

94

27.48

6

1.75

46.49

133

38.88

29

8.47

12

3.50

3

0.877

2

0.58

32.45

133

38.88

46

13.45

35

10.23

10

2.92

2

0.58

38.88

133

38.88

47

13.74

15

4.38

6

1.75

3

0.87
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Table 4.4. Frequency of responses for seven perceptions (cont.)
Perception
Barriers to Hand Hygiene
I do not use hand
sanitizers because it is
against my religion.
I do not wash my
hands as often as I
would like because
sometimes I do not
have access to soap
and water.
I do not wash my
hands as often as I
think I should because
I do not have time.
I do not wash my
hands before eating
because I do not think
it is necessary.
I do not wash my
hands before preparing
food because I do not
think it is necessary.

Strongly agree

Agree

Neither agree
Disagree
nor disagree
Number % Number %

Strongly
disagree
Number %

I cannot
choose.
Number %

Number

%

Number

%

29

8.47

28

8.18

47

13.74

60

17.54

160

46.78

13

3.80

25

7.30

74

21.63

55

16.08

82

23

89

26.02

12

3.50

20

5.84

49

14.32

29

8.47

96

28.07

140

40.93

3

0.87

14

0.04

33

9.64

21

6.14

95

27.77

172

50.29

4

1.16

12

3.50

26

7.60

22

6.43

80

23.39

197

57.60

3

0.87
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Table 4.4. Frequency of responses for seven perceptions (cont.)
Perception

Strongly agree

Number
Importance of Hand Hygiene
Washing hands is an
246
important part of my
religion.
I feel satisfied when I
249
wash my hands.
I feel clean after I wash 259
my hands.
I wash my hands
214
before I touch food.
Motivation to Wash Hands
I wash my hands to
205
stay healthy.
I wash my hands so I
157
do not get sick.
I wash my hands when
243
they are dirty.
I wash my hands after I
have touched raw meat
262
or poultry.

Neither agree
nor disagree

Agree

Disagree

Strongly
disagree

%

Number

%

Number

%

Number

71.92

65

19.00

15

4.38

4

1.16

6

1.75

3

0.87

72.80

65

19.00

17

4.97

3

0.87

3

0.87

1

0.29

75.73

66

19.29

10

2.92

3

0.87

2

0.58

0

0

62.57

82

23.97

38

11.11

5

1.46

1

0.29

0

0

59.94

97

28.36

31

9.06

6

1.75

1

0.29

0

0

45.90

114

33.33

54

15.78

12

3.50

2

0.58

1

0.29

71.05

48

14.03

25

7.30

17

4.97

7

2.04

0

0

76.6

60

17.54

11

3.21

3

0.87

2

0.58

1

0.29
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% Number

%

I cannot
choose.
Number %

Table 4.5. Composite scores for the seven perceptions used to predict handwashing frequency

Perception

Total

Males

Females

Number

Mean

S.D.

Number

Mean

S.D.

Number

Mean

S.D.

342

3.99

0.85

239

3.98

0.88

103

4.00

0.76

341

3.58

0.81

238

3.60

0.81

103

3.51

0.78

341

3.52

0.68

238

3.49

0.72

103

3.59

0.56

Benefit of handwashing

340

4.04

0.89

237

4.04

0.88

103

4.02

0.90

Barriers to handwashing

340

2.03

0.92

237

2.07

0.95

103

1.91

0.80

340

4.62

0.62

237

4.57

0.65

103

4.72

0.53

340

4.33

0.74

237

4.31

0.74

103

4.38

0.71

Value of good health
Susceptibility to
foodborne disease
Seriousness of foodborne
disease

Importance of washing
hands
Motivation to wash
hands
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Hand Hygiene Practices
The frequency of responses for handwashing practices are shown in
Tables 4.6 through 4.25. In order to determine if Saudi students apply good hand hygiene
practice, the proper handwashing process was broken down into six subpractices--soap,
water temperature, wash length, drying method, hand sanitizer use, and frequency across
seven situations. This allowed us to more accurately identify what points within the
handwashing process were not being properly implemented. This approach to
characterizing handwashing is very different than most published studies. In most
studies, the overall frequency of proper handwashing is simply measured rather than the
frequency of handwashing as it is performed after certain activities.
In general, more than (57.60 %) of the respondents reported that they washed
their hands using antimicrobial liquid soap after using the toilet. However, (44.44%) of
the respondents reporting that they washed their hands before eating, after handling raw
meat or poultry and before cutting fruits and vegetables. Moreover, (6.73 %) of the total
respondents reported they did not wash their hands before cutting fruits and vegetables.
Antimicrobial and plain bar soaps were reported as the type of soap used by both
males and females in all seven situations (Table 4.7-4.8). It is indicated that (51.46%) of
males wash their hands after handling garbage and (57.74%) after using toilet using
antimicrobial liquid soap (Table 4.7). However, fewer males washed their hands using
antimicrobial liquid soap before eating (46.44 %), after handling raw meat or poultry
(42.68%), and before cutting fruits and vegetables (34.73%). The same held true for
females indicated that (57.28%) used antimicrobial and plain soap after using toilet,
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(53.40%) of females used antimicrobial and plain soap after handling garbage, before
eating (39.81 %), (42.72 %), after handling raw meat or poultry, and before cutting fruits
and vegetables (33.01%).
Another subpractice measured was the water temperature used to wash hands
(Table 4.9). Most reported that they use warm water when they wash their hands before
or after all situations assessed. Cold water was used infrequently in all situations. The
highest rate of cold water use (14.62%) was before cutting fruits and vegetables. Males
and females reported similar practices for temperature of water used. For example,
82.01% of males and 77.67% of females washed their hands using warm water before
eating.
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Table 4.6. Type of soap used before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using
the toilet
Before cutting
fruits and
vegetables

Antimicrobial
liquid soap

Plain bar soap

Dish soap

Number
%
Number
151
44.15
16

Do not wash
Other
hands
Number % Number % Number %
2
0.58
6
1.75
14
4.09

Number
152

%
44.44

178

52.05

112

2.75

24

7.02

2

0.58

14

4.09

9

2.63

146

42.69

125

36.55

50

14.62

5

1.46

4

1.17

8

2.34

197

57.60

121

35.38

7

2.05

2

0.58

4

1.17

7

2.05

117

34.21

145

42.40

38

11.11

3

0.88

23

6.73

15

4.39

53

%
4.68

Laundry Soap

Table 4.7. Type of soap used by males before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using
the toilet
Before cutting
fruits and
vegetables

Antimicrobial
liquid soap

Plain bar soap

Dish soap

Number
%
Number
99
41.42
12

Do not wash
Other
hands
Number % Number % Number %
2
0.84
3
1.26
11
4.60

Number
111

%
46.44

123

51.46

78

32.64

14

5.86

2

0.84

13

5.44

7

2.93

102

42.68

92

38.49

25

10.46

5

2.09

4

1.67

7

2.93

138

57.74

80

33.47

7

2.93

1

0.42

4

1.67

6

2.51

83

34.73

105

43.93

20

8.37

2

0.84

17

7.11

11

4.60

54

%
5.02

Laundry Soap

Table 4.8. Type of soap used by females before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using
the toilet
Before cutting
fruits and
vegetables

Antimicrobial
liquid soap

Plain bar soap

Dish soap

Number
%
Number
52
50.49
4

Do not wash
Other
hands
Number % Number % Number %
0
0.00
3
2.91
3
2.91

Number
41

%
39.81

55

53.40

34

33.01

10

9.71

0

0.00

1

0.97

2

1.94

44

42.72

33

32.04

25

24.27

0

0.00

0

0.00

1

0.97

59

57.28

41

39.81

0

0.00

1

0.97

0

0.00

1

0.97

34

33.01

40

38.83

18

17.48

1

0.97

6

5.83

4

3.88

55

%
3.88

Laundry Soap

Table 4.9. Temperature of water used before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling raw
meat or poultry
After using the
toilet
Before cutting
fruits and
vegetables

Cold Water

Warm Water

Hot Water

Other

I typically do not
wash hands.
Number
%
5
1.46

Number
28

%
8.19

Number
276

%
80.70

Number
28

%
8.19

Number
2

%
0.58

25

7.31

249

72.81

54

15.79

4

1.17

9

2.63

24

7.02

239

69.88

69

20.18

3

0.08

1

0.29

36

10.53

247

72.22

55

16.08

1

0.29

0

0.00

50

14.62

247

72.22

32

9.36

0

0.00

11

3.22
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Table 4.10. Temperature of water used by males before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling raw
meat or poultry
After using the
toilet
Before cutting
fruits and
vegetables

Cold Water

Warm Water

Hot Water

Other

I typically do not
wash hands.
Number
%
3
1.26

Number
18

%
7.53

Number
196

%
82.01

Number
18

%
7.53

Number
1

%
0.42

18

7.53

176

73.64

34

14.23

2

0.84

8

3.35

18

7.53

169

70.71

45

18.83

2

0.84

1

0.42

22

9.21

173

72.38

40

16.74

1

0.42

0

0.00

35

14.64

171

71.55

22

9.21

0

0.00

9

3.77
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Table 4.11. Temperature of water used by females before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling raw
meat or poultry
After using the
toilet
Before cutting
fruits and
vegetables

Cold Water

Warm Water

Hot Water

Other

I typically do not
wash hands.
Number
%
2
1.94

Number
10

%
9.71

Number
80

%
77.67

Number
10

%
9.71

Number
1

%
0.97

7

6.80

73

70.87

20

19.42

2

1.94

1

0.97

6

5.83

70

67.96

24

23.30

1

0.97

0

0.00

14

13.59

74

71.84

15

14.56

0

0.00

0

0.00

15

14.56

76

73.79

10

9.71

0

0.00

2

1.94
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Another subpractice measured was the length of washing reported before specific
handwashing events (Table 4.12). Most respondents washed their hands for 10-15
seconds in the specific handwashing events assessed. However, (32.16%) of the
respondents washed their hands less than 5 seconds before eating and (32.75%) before
cutting fruits and vegetables.
Although most males and females reported that they washed their hands for 10-15
seconds in all seven handwashing situations studied in this research, (24.85%) do not
wash their hands before or after these events (Table 4.21). Moreover, the percentage of
respondents who washed their hands less than 5 seconds before eating were (32.16%) and
before cutting fruits and vegetables were (32.75%) (Table 4.12).
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Table 4.12. Length of washing before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using the
toilet
Before cutting
fruits and
vegetables

Under 5
10-15
15-20
More than
seconds
seconds
seconds
20 seconds
Number
%
Number
%
Number
%
Number
%
110
32.16
152
44.44
47
13.74
16
4.68

Other

I do not
know.
Number % Number %
5
1.46
10
2.92

64

18.71

151

44.15

62

18.14

46

13.45

3

0.88

13

3.80

59

17.25

131

38.30

80

23.39

51

14.91

5

1.46

11

3.22

58

16.96

139

40.64

70

20.47

55

16.08

8

2.34

7

2.05

112

32.75

141

41.23

46

13.45

15

4.37

3

0.88

21

6.14
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Table 4.13. Length of washing for males before specific handwashing events

Handwashing
Situation

Before eating
After handling
garbage
After handling
raw meat or
poultry
After using the
toilet
Before cutting
fruits and
vegetables

Under 5
seconds

10-15
seconds

15-20
seconds

Number
%
Number
%
Number
78
32.64
102
42.68
34

%
14.23

More
than 20
seconds
Number
%
13
5.44

Other

I do not know.

Number % Number %
5
2.09
5
2.09

45

18.83

107

44.77

46

19.25

27

11.30

3

1.26

8

3.35

43

17.99

94

39.33

57

23.85

31

12.97

4

1.67

5

2.09

41

17.15

97

40.59

51

21.34

38

15.90

6

2.51

1

0.42

74

30.96

103

43.10

32

13.39

11

4.60

2

0.84

13

5.44
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Table 4.14. Length of washing for females before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using
the toilet
Before cutting
fruits and
vegetables

Under 5
10-15
15-20
More than
seconds
seconds
seconds
20 seconds
Number
%
Number
%
Number
%
Number
%
32
31.07
50
48.54
13
12.62
3
2.91

Other

I do not
know.
Number % Number %
0
0.00
5
4.85

19

18.45

44

42.72

16

15.53

19

18.45

0

0.00

5

4.85

16

15.53

37

35.92

23

22.33

20

19.42

1

0.97

6

5.83

17

16.50

42

40.78

19

18.45

17

16.50

2

1.94

6

5.83

38

36.89

38

36.89

14

13.59

4

3.88

1

0.97

8

7.77
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Table 4.15. Method of drying hands before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using the
toilet
Before cutting
fruits and
vegetables

Paper Towel
Number
%
205
59.94

Cloth Towel
Number
%
87
25.44

Hand Dryers
Number
%
9
2.63

Other
Number
%
34
9.94

Do not dry hands
Number
%
3
0.88

232

67.84

71

20.76

11

3.22

21

6.14

4

1.17

238

69.59

70

20.47

8

2.34

14

4.09

5

1.46

205

59.94

10

30.70

11

3.22

10

2.92

5

1.46

218

63.74

68

19.88

9

2.63

37

10.82

6

1.57
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Table 4.16. Method of drying hands by males before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling raw
meat or poultry
After using the toilet
Before cutting fruits
and vegetables

Paper Towel

Cloth Towel

Hand Dryers

Other

Do not dry
hands
Number
%
3
1.26

Number
136

%
56.90

Number
63

%
26.36

Number
8

%
3.35

Number
26

%
10.88

157

65.69

52

21.76

8

3.35

16

6.69

3

1.26

160

66.95

56

23.43

6

2.51

8

3.35

3

1.26

137

57.32

75

31.38

9

3.77

7

2.93

5

2.09

147

61.51

52

21.76

7

2.93

24

10.04

5

2.09
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Table 4.17. Method of drying hands by females before specific handwashing events

Handwashing
Situation
Before eating
After handling
garbage
After handling
raw meat or
poultry
After using
the toilet
Before cutting
fruits and
vegetables

Paper Towel

Cloth Towel

Number
69

%
66.99

75

72.82

19

18.45

78

75.73

14

68

66.02

71

68.93

Hand Dryers

Number
%
Number
24
23.30
1

Other

Do not dry
hands
Number
%
0
0.00

%
0.97

Number
8

%
7.77

3

2.91

5

4.85

1

0.97

13.59

2

1.94

6

5.83

2

1.94

30

29.13

2

1.94

3

2.91

0

0.00

16

15.53

2

1.94

13

12.62

1

0.97
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Scott and Vanick (2007) only measured the use of paper towels after washing
hands. In our study, we assessed three methods (paper towel, cloth towel, hand dryers) of
drying hands before specific hand washing events. Using a paper towel was the most
common method of drying hands, (69.59%) of the respondents used paper towel after
handling raw meat or poultry, and lastly hand dryers (14%) (Table 4.15). Six percent
(6.54 %) of the students do not dry their hands after the specific handwashing events.
Seven percent (7.96%) of males and (3.88%) of females do not dry their hands after or
after all handwashing events (Table 4.16, 4.17). In a study by Scott and Vanick (2007),
33% of the respondents (college students) reported not drying their hands after washing
and claimed that the lack of paper towels is a barrier for drying their hands after washing.
.
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Table 4.18. Use of hand sanitizer before specific events
Handwashing
Yes
Situation
Number
Before eating
111
After handling
179
garbage
After handling
raw meat or
109
poultry
After using
157
the toilet
Before cutting
fruits and
68
vegetables

No

Never
Number
%
45
13.16

%
32.46

Number
181

%
52.92

52.34

116

33.92

42

12.28

31.87

183

53.51

45

13.16

45.91

135

29.47

43

12.57

19.88

210

61.40

58

16.96
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Table 4.19. Use of hand sanitizer by males before specific events
Handwashing
Yes
Situation
Number
Before eating
63
After handling
128
garbage
After handling
raw meat or
77
poultry
After using
111
the toilet
Before cutting
fruits and
49
vegetables

No

Never
Number
%
38
15.90

%
26.36

Number
134

%
56.07

53.56

78

32.64

32

13.39

32.22

125

52.30

34

14.23

46.44

90

37.66

34

14.23

20.50

142

59.41

45

18.83
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Table 4.20. Use of hand sanitizer by females before specific events
Handwashing
Yes
Situation
Number
Before eating
48
After handling
51
garbage
After handling
raw meat or
32
poultry
After using
46
the toilet
Before cutting
fruits and
19
vegetables

No

Never
Number
%
7
6.80

%
46.60

Number
47

%
45.63

49.51

38

36.89

10

9.71

31.07

58

56.31

11

10.68

44.66

45

43.69

9

8.74

18.45

68

66.02

13

12.62
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Tables 4.18-4.20 show the percentage of Saudi students who use hand sanitizer
after specific events. Among all the respondents, only 26.36% of males and 46.6% of
females use hand sanitizer before eating. Similarly, 18.45% of females and 20.50% of
males reported using hand sanitizers before cutting fruits and vegetables. As well,
31.07% of females and 32.22% of males use hand sanitizers after handling raw meat and
poultry. Although for most situations the reported use of hand sanitizer is low, for some
activities, handling garbage for males and females (53.56%; 49.51%); before eating for
females (46.60%), and after using the toilet for males and females (46.44%; 44.66%), the
percentage of those who reported hand sanitizer use is much higher.
Interestingly, there are more males who never used hand sanitizers after any of the
situations assessed in this study (Table 4.19). For example, 18.83% of males and 12.62%
of females reported never using hand sanitizers before cutting fruits and vegetables. Very
few (6.80%) females reported never using hand sanitizers before eating, while 15.90% of
males reported never using hand sanitizers. After using the toilet, 8.74% of females and
14.23% males reported never using hand sanitizers. This suggests that females are more
to have used hand sanitizer at some point or use them as a ―back-up‖ when traditional
handwashing is unavailable.
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Table 4.21. Frequency of handwashing before specific handwashing events

Handwashing
Situation
After using the toilet
Before handling food
After handling raw
meat or poultry
After handling
garbage
Before eating
Before cutting fruits
and vegetables
When using hands to
drink

Most of the Time
Number
%
301
88.01

Often
Number
28

%
8.19

Occasionally
Number
%
4
1.17

Never
Number
%
1
0.29

222

64.91

91

26.61

17

4.97

4

1.17

285

83.33

38

11.11

10

2.92

1

0.29

254

74.27

62

18.13

12

3.51

4

1.17

230

67.25

79

23.10

19

5.56

4

1.17

217

63.45

76

22.22

24

7.02

12

3.51

154

45.03

63

18.42

56

16.37

59

17.25
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The frequency of washing hands in specific handwashing events indicated that the
respondents washed their hands frequently, most of the time in all events except when
using their hands to drink (54.97%) do not wash their hands) (Table 4.21). Seventeen
percent (17.25%) of all respondents had never washed their hands when they used them to
drink, while (7.6%) of all respondents had never washed their hands in the other events
studied.
The frequency of washing hands in specific handwashing events indicated that the
male respondents washed their hands most of the time in all the events, except (56.07%)
of respondents does not wash their hands when using their hands to drink. Around
(19.25%) of males also had never washed their hands when they used them to drink while
(9.21%) of the males had never washed their hands in the other events studies (Table
4.22).
The frequency of washing hands in specific handwashing events indicated the
female respondents washed their hands frequently, most of the time in all the events
except when using hands to drink (52.43%). All females reported washing their hands
most of the time after using the toilet and after handling raw meat or poultry, with
(90.29%) (Table 4.23). However, (12.62%) of females had never washed their hands
when they used them to drink, while few females never washed their hands in the other
events studied, before handling food (0.97%), before eating (0.00%), and(1.94%) before
cutting fruits and vegetables) (Table 4.23).
These results agree with the results of other studies of western population groups.
In their study, Taylor et al., (2010) demonstrated that females are significantly more likely
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to wash their hands than (80% vs. 60%) after visiting the bathroom. Drankiewicz (2003)
indicated that 63% of the students washed their hands but all the students in the study
were females. Sharif and Al-Maliki (2010) reported that 95.1% of Saudi students in Taif
University washed their hands after using the toilet, 64.1% washed their hands after
handling raw unwashed vegetables, and 88.3% washed their hands before eating. They
concluded that despite the high percentages of the participants (Saudi students) who wash
their hands in specific events, there were significant differences between participant
knowledge and practice (Sharif and Al-Maliki, 2010). This indicates that more education
about hand hygiene is needed for Saudi university-age students. Moreover, their study
indicated that there are differences between males and females.
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Table 4.22. Frequency of handwashing by males before specific handwashing situations

Handwashing
Most of the Time
Situation
Number
%
After using the toilet
204
85.36
Before handling food
148
61.92
After handling raw
192
80.33
meat or poultry
After handling
166
69.46
garbage
Before eating
159
66.53
Before cutting fruits
144
60.25
and vegetables
When using hands to
105
43.93
drink

Often
Number
25
69

%
10.46
28.87

Occasionally
Number
%
4
1.67
14
5.86

Never
Number
1
3

%
0.42
1.26

33

13.81

8

3.35

1

0.42

50

20.92

12

5.02

4

1.67

58

24.27

13

5.44

3

1.26

55

23.01

21

8.79

10

4.18

46

19.25

36

15.06

46

19.25
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Table 4.23. Frequency of handwashing by females before specific handwashing situations

Handwashing Most of the Time
Situation
Number
%
After using
97
94.17
the toilet
Before
74
71.84
handling food
After handling
93
90.29
raw meat or
poultry
After handling
88
85.44
garbage
Before eating
71
68.93
Before cutting
fruits and
vegetables
When using
hands to drink

Often
Number
%
3
2.91

Occasionally
Number
%
0
0.00

Never
Number
%
0
0.00

22

21.36

3

2.91

1

0.97

5

4.85

2

1.94

0

0.00

12

11.65

0

0.00

0

0.00

21

20.39

6

5.83

1

0.97

73

70.87

21

20.39

3

2.91

2

1.94

49

47.57

17

16.50

20

19.42

13

12.62
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Factors that Influence the Frequency of Hand Hygiene
Table 4.24. Probit model to determine factors with frequency of handwashing
Coefficients
After using the toilet
Intercept
Barriers to washing hands
Before handling food
Intercept
Barriers to washing hands
Importance of handwashing and motivation
After handling raw meat, poultry, or fish
Intercept
Barriers to washing hands
After handling garbage
Intercept
Value of good health
Importance of handwashing and motivation
Before eating
Intercept
Barriers to washing hands
Importance of handwashing and motivation
Before cutting fruits and vegetables
Intercept
Barriers to washing hands
Importance of handwashing and motivation
When using hands to drink
Intercept
Importance of handwashing and motivation

Estimate

Standard
Error

p-value

1.86
-0.26

0.24
0.10

<0.01
0.01

-1.52
-0.22
0.54

0.62
0.08
0.13

0.01
0.01
<0 .01

1.59
-0.25

0.21
0.09

<0 .01
0.01

-2.30
0.20
0.50

0.63
0.09
0.13

<0.01
0.03
< 0.01

0.61
0.08
0.13

0.10
<0.01
<0.01

-1.19
-0.19
0.45

0.61
0.08
0.13

0.05
0.02
<0.02

-2.67
0.57

0.60
0.13

<0 .01
<0 .01

-1.00
-0.27
0.46
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Binomial probit models (BPM) were used to determine if select variables (hand
hygiene knowledge and hand hygiene perceptions) were associated with respondents
washing their hands frequently. The outcome of washing hands frequency is defined as 1
if the respondent self-reported they washed their hands ―most of the time‖ before or after
each of the seven handwashing situations--after using the toilet, before handling food,
after handling raw meat, poultry, or fish, after handling garbage, before eating, before
cutting fruits and vegetables, and when using hands to drink. It was a 0 if they reported
that they washed their hands ―often‖, ―some of the time‖, or ―never‖ before or after the
same series of activities.
Table 4.24 shows the results of the binomial probit model. A positive coefficient
estimate indicates that the respondent‘s answers for the factor were closer to strongly
agree. A negative co-efficient estimate indicates that a variable is negatively correlated
with the probability that hands were washed frequently.
Respondents who strongly agreed that there were barriers to handwashing washed
their hands less frequently, as it is indicated by a negative co-efficient, after five of the
seven situations measured on the instrument--using the toilet (Coefficient estimate = 0.26), before handling food (Coefficient estimate = -0.22), after handling raw meat,
poultry, or fish (Coefficient estimate = -0.25), before eating, (Coefficient estimate = 0.27), and before cutting fruits and vegetables (Coefficient estimate = -0.19) (Table 4.24).
In their study, Scott and Vanick (2007) indicated that barriers for washing hands such the
lack of supplies (i.e. soap and paper towels) are most likely barriers to good hand hygiene
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practice in different activities such as after handling raw meat and poultry and after going
to the bathroom.
The importance of handwashing and motivation showed a significant positive
impact on the probability that respondents wash their hands (after using the toilet, before
handling food, after handling garbage, before eating, before cutting fruits and vegetables,
when using hands to drink).Respondents were most likely to wash hands before handling
food (coefficient estimate = 0.54), after handling garbage (coefficient estimate = 0.50),
before eating (coefficient estimate = 0.46), before cutting fruits and vegetables
(coefficient estimate = 0.45), and when using hands to drink (coefficient estimate = 0.57).
To determine if any difference existed in hand hygiene perceptions between males
and females, the means of each composite score was compared for males and females.
For categorical data that is not normally distributed, the Wilcoxon rank sum test used
instead of the t-test (Higgins 2004). At a 5% level of significance, only one composite
score was significantly different for males and females: the importance of washing hands.
On average, females indicated significantly higher values of hand washing importance.
Otherwise, males and females did not provide statistically different responses for the
composite scores.
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Table 4.25. Composite scores used to determine if any difference exists in hand washing and health perceptions between
males and females.
Perception

Total

Males

Females

Number

Mean

S.D.

Number

Mean

S.D.

Number

Mean

S.D.

339

4.1

0.70

237

4.1

0.73

102

4.1

0.62

341

3.6

0.80

238

3.7

0.79

103

3.5

0.80

341

3.5

0.62

238

3.6

0.63

103

3.5

0.59

Benefit of handwashing

339

4.1

0.80

237

4.1

0.83

102

4.1

0.74

Barriers to handwashing

339

2.1

0.90

236

2.1

0.95

103

1.9

0.79

340

4.6

0.58

237

4.6

0.61

103

4.8

0.49

340

4.3

0.72

237

4.3

0.73

103

4.4

0.71

Value of good health
Susceptibility to
foodborne disease
Seriousness of foodborne
disease

Importance of washing
hands
Motivation to wash
hands
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LIMITATIONS
Table 5.1. Problems and Limitations of the Study
Problem

Limitation

Convenience sample

The results cannot be generalized to Saudi students as
a whole.

Non-response to data collection

Respondents might be more interested in the topic so
responses might be biased. Respondents of this study
might have been more motivated to answer so the
results might be skewed.

Low response rate

The results cannot be generalized to Saudi students as
a whole.

The choices ‗Most of the time‘
and ‗Often‘ on the practice
scale were not easily
distinguished.

The results might be underrepresented.

Self-report practices

Respondents might have overstated so the results can
only be used to describe general trends.

There are some potential problems and limitations in this study. One of the
limitations is that a convenience sample does not guarantee that all eligible persons have
an equal chance of being included in the sample. As well, the characteristics of a
convenience sample would probably differ from a randomly selected sample. A second
problem is related to biased response, where a person is more likely to respond when they
have a particular characteristic or set of characteristics. For instance, individuals who
engage in more poor hand hygiene practices might be underrepresented in the study
because they may not wish to complete a survey about it. Moreover, respondents who are
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more interested in the topic are more motivated to answer. Thus, the answers can be
biased or skewed.
Another limitation is the low response rate. Although the population group was
the 23,470 students studying in the U.S., of which 22% were female and 78% were male
(Saudi Cultural Mission, 2009), only 3.5% individuals (831) accessed the survey. In
addition, the response rate of those that did complete the survey was low (42.24%), so the
sample size was small. As well, even within completed surveys, there were missing
observations. More missing observations occurred near the end of the survey,
presumably because the survey was deemed too long or that the items were viewed as too
personal.
As far as the responses that were received and analyzed, the outcome of the
binomial probit model is not a true binary outcome. In the probit models, the binary
outcome was chosen to compare the respondents who always or nearly always wash
hands with respondents who do not typically wash hands following each activity.
However, the choices concerning the frequency of the hand washing were available to the
respondent were: ‗Most of the time‘, ‗Often‘, ‗Occasionally‘, and ‗Never‘. Additionally,
the responses ‗Most of the time‘ and ‗Often‘ may not have been easily distinguishable to
the respondent, since the degree is most likely determined in relation to other answer
choices. Respondents who always wash hands following each activity would have
selected the option ‗Most of the time‘ even if they believed it was not a accurate portrayal
of their practices.
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CHAPTER 5 – CONCLUSIONS

Over 800 individuals (N=831) accessed the survey; 352 completed it [239 males
(70%) and 103 females (30%)]. The mean knowledge score out of 9 was 4.26+1.51. The
most frequently reported responses across six subpractices--soap, water temperature,
wash length, drying method, hand sanitizer use, and frequency before seven situations-were the correct methods.
A probit model was run to determine which five perceptions influenced frequency
of handwashing. Frequency was selected as the outcome variable because we wanted to
determine what influenced the entire handwashing process and not the individual
subpractices. Susceptibility and seriousness of foodborne disease and benefits of
handwashing did not significantly influence frequency in any situation. Value of good
health had a significant influence (p<0.05) on frequency after handling garbage. Barriers
to handwashing had a similar significant (p<0.05) negative influence on frequency of
handwashing. Importance and motivation had a similar significant (p<0.05) positive
influence on frequency of handwashing.
Saudi students have limited knowledge about hand hygiene; however, their hand
hygiene practices are generally good across situations. The only two perceptions to
significantly influence frequency of handwashing were barriers to handwashing and
importance and motivation of handwashing. This indicates that the students need to
receive motivation messages within an educational curriculum. Furthermore, the type of
social life and the culture could also have influenced the results. In general in the KSA,
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either the female head of household (mother or grandmother) or a family servant are the
bosses of the kitchen, as they handle food preparation all the time. As a result, young
males and females might have minimal knowledge and experience in the area of food
preparation.

Recommendations for Future Work
These findings can be used to guide the development of an educational
intervention to teach Saudi students about hand hygiene. Furthermore, a study of the
hand hygiene practices of other Saudis who are less educated than our study sample (food
handlers) is needed. Additionally, hand hygiene practices during the Hajj and Ramadan
needs to be studied as many outbreaks have been documents during these events.
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APPENDIX A
Operational Definitions of measurement domains and factors listed in Figures 1 and 2.
I. Measurement domains
A. Cognitive is the dimension that represents the process of knowing.
Knowledge is factual information (Flay et al., 1980).
B. Affective is the dimension that represents feelings, emotions or emotional
responses.
Motivation is the inner drive or impulse that causes one to act in a certain
way.
Perception is the individual‘s interpretation of reality. A perception is not
necessarily based on truth.
C. Behavior is anything that an individual does that involves action and
response to stimulation from the internal and/or external environment.
Preventive health behavior (health action) is any activity undertaken by
an individual for the purpose of preventing disease or detecting disease in an
asymptomatic stage (Kasl and Cobb, 1966).
Practice is the usual mode, method or pattern of performance with in a
specific contextual situation.

II. Factors represented in the model
A. Perceptions (affective domain)
Perceived susceptibility to foodborne illness is the individual‘s
interpretation of the possibility of contracting foodborne illnesses.
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Perceived seriousness of foodborne illness is the individual‘s
interpretation of the harm foodborne illness will create for him/her.
Perceived benefits associated with hand hygiene are an individual‘s
interpretation of the benefits of safe food handling practices as related to
economics and health.
Perceived motivations for hand hygiene is an individual‘s interpretation of
reasons to handle food safely.
B. Knowledge about safe food handling (cognitive domain) is the known
principles about safe food handling as they relate to preventing foodborne
illness.
C. Hand hygiene practices (behavioral domain) are the usual mode, method,
or pattern of performance.
D. Demographics are the vital statistics of a specific population
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APPENDIX B
Criteria Used To Assess Each Instrument Item


Did not use ―if‖ or ―when‖ in a question because leads some respondents to not
answer questions.



Do the recipients have accurate, ready-made answer for the question they are
being asked to report? Having to give considerable thought can result in
inconsistent responses if the same person is asked the same question at different
times.



Is the recall simple and related to recent events? This helps to produce high
quality survey data.



Is the respondent willing to reveal the requested information?



Will the respondent feel motivated to answer each question? Motivation can be
encouraged by incentives and follow-up reminders to respondent-friendly
questionnaire design.



Are questions clearly stated?



Is the respondent‘s understanding of response categories likely to be influenced
by more than words? Attitudinal and belief questions rely on vague quantifiers –
strongly favor to strongly oppose so respondents give a certain amount of
definition to any category they choose.



Is the wording simple over specialized words? When a word has six or seven
letters, chances are that a shorter and more easily understood word can be
substituted.



Are the items as short as possible? Long sentences result in people missing
important words.



Are all items complete sentences?



Are equal numbers used for positive and negative categories for scalar questions?



Is no opinion distinguished by placement at the end of the scale? .



Are all choices are framed the same way and some are not negative and some
very positive?
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Are there no check-all-that-apply question? These types of questions increase
primacy effects where the respondent tends to select from the first answers
presented.



Are response categories mutually exclusive?



Use cognitive design techniques to improve recall.



Are appropriate time referents provided? Memory fades and people usually do
not categorize information by precise month or year periods. Estimating behavior
is hard. Shorten the time period. One week is the best timeframe to use.



Is each question technically accurate?



Income elicits negative reactions. Instead of asking for income say ―List response
categories.



Are both sides of the attitudinal scale in the question stem?



No items asking respondents to make unnecessary calculations.

87

APPENDIX C
Expedited / Full Board Review Application
Clemson University (CU) Institutional Review Board (IRB) (Version 2.22.2011)
Clemson University IRB Website

Office use only

Protocol Number:

Approved
Expedited
Full Board
___________________________

Expiration date:

______________________________________
______________________________
__________
Signature of IRB Chair / Designee

Date

Level of Review (Questions 13 & 14 determine if the protocol can be expedited):
Expedited
Full Board
1.

Developmental Approval: If you already have developmental approval for this
research study, please give the IRB protocol number assigned to the study. More
information available here.

2. Research Title:

Use of the Health Belief Model to Assess Hand Hygiene
Knowledge, Perceptions, and Practices of Saudi Students
Studying in the U.S.

88

If different, title
used on consent
document(s)
If class project,
include course
number and title

3. Principal Investigator (PI): The PI must be a member of the Clemson faculty or
staff. You cannot be the PI if this is your thesis or dissertation. The PI must have
completed IRB-approved human research protections training. Training will be
verified by IRB staff before approval is granted. Training instructions available here.
CITI training site available here.
Name: Angela M. Fraser, Ph.D.
Faculty
Staff
Department: Food, Nutrition, and Packaging
Sciences

E-mail: afraser@clemson.edu

Campus address:

Phone: 864-656-3652

206 Poole Agriculture Center

Fax: 864-656-0331

89
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not greater than those ordinarily encountered in daily life or during the performance
of routine physical or psychological examinations.)
Yes

No

If your study presents no more than minimal risk to participants, your study may be
eligible for expedited review.
14. Expedited Review Categories: The Code of Federal Regulations [45 CFR 46.110]
permits research activities in the following seven categories to undergo expedited
review. Please check the relevant expedited category / categories.

Categories of Research that May Be Reviewed by the
Institutional Review Board (IRB) through an Expedited Review Procedure

1. Clinical studies of drugs and medical devices only when condition (a) or (b) is
met:
a. Research on drugs for which an investigational new drug application is not
required. (Note: Research on marketed drugs that significantly increase the
risks or decrease the acceptability of the risks associated with the use of the
product is not eligible for expedited review.)
b. Research on medical devices for which 1) an investigational device
exemption application is not required or 2) the medical device is cleared or
approved for marketing and the medical device is being used in accordance
with its cleared/approved labeling.
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2. Collection of blood samples by finger stick, heel stick, ear stick, or
venipuncture as follows:
a. From healthy, non-pregnant adults, who weigh at least 110 pounds. For
these subjects, the amounts drawn may not exceed 550 ml. in an eight week
period and collection may not occur more than two times per week; OR
b. From other adults and children, considering the age, weight, and health of
the subjects, the collection procedure, the amount of blood to be collected,
and the frequency with which it will be collected. For these subjects, the
amount may not exceed the lesser of 50 ml. or 3 ml. per kg. In an eightweek period, and collection may not occur more than two times per week.

3. Prospective collection of biological specimens for research purposes by noninvasive means.

Examples:
a. hair and nail clippings in a non-disfiguring manner;
b. deciduous teeth at time of exfoliation or if routine patient care indicates
need for extraction;
c. permanent teeth if routine patient care indicates need for extraction;
d. excreta and external secretions (including sweat);
e. uncannulated saliva collected either in an unstimulated fashion or stimulated
by chewing gum base or wax or by applying a dilute citric solution to the
tongue;
f. placenta removed at delivery;
g. amniotic fluid obtained at the time of rupture of the membrane prior to or
during labor;
h. supra- and subgingival dental plaque and calculus, provided the collection
procedure is not more invasive than routine scaling of the teeth and the
process is accomplished in accordance with accepted prophylactic
techniques;
i. mucosal and skin cells collected by buccal scraping or swab, skin swab, or
mouth washings;
j. sputum collected after saline mist nebulization.
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4. Collection of data through non-invasive procedures (not involving general
anesthesia or sedation) routinely employed in clinical practice, excluding
procedures involving x-rays or microwaves. Where medical devices are
employed, they must be cleared/approved for marketing. (Studies intended to
evaluate the safety and effectiveness of the medical device are not generally
eligible for expedited review, including studies of cleared medical devices for
new indications.)

Examples:
a. physical sensors that are applied either to the surface of the body or at a
distance and do not involve input of significant amounts of energy into the
subject or an invasion of the subject‘s privacy;
b. weighing or testing sensory acuity;
c. magnetic resonance imaging;
d. electrocardiography, electroencephalography, thermography, detection of
naturally occurring radioactivity, electroretinography, ultrasound, diagnostic
infrared imaging, Doppler blood flow and echocardiography,
e. moderate exercise, muscular strength testing, body composition assessment,
and flexibility testing when appropriate given the age, weight, and health of
the individual.

5. Research involving materials (data, documents, records, or specimens) that
have been collected or will be collected solely for non-research purposes (such
as medical treatment or diagnoses).

6. Collection of data from voice, video, digital, or image recordings made for
research purposes.
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7. Research on individual or group characteristics, behavior (including, but not
limited to, research on perception, cognition, motivation, identity, language,
communication, cultural beliefs or practices, and social behavior), or research
employing survey, interview, oral history, focus group, program evaluation,
human factors evaluation, or quality assurance methodologies.

15. Study Sample: (Groups specifically targeted for study)
Describe the participants you plan to recruit and the criteria used in the selection
process. Indicate if there are any special inclusion or exclusion criteria.
Description: We will be using a convience sample. We will ask students who have
subscribed to the Facebook Group "Saudi Students Studying in the USA" (>23,000
students) to complete the web-based survey (see attached).
Age range of participants: 18-55 Projected Numbers of participants: 350
Employees
Pregnant
women *

Students

Minors (under 18) *

Fetuses /
neonates *

Educationally / economically
disadvantaged *

Minors who are wards of the state, or
any other agency, institution, or
entity *

Individuals who are incarcerated *

Persons incompetent to give valid
consent *
Other–specify:______

military personnel

*State necessity for using this type of participant: ______
16. Study Locations:
Clemson University

Other University / College ______
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School System / Individual Schools ______

Other – specify_____

You may need to obtain permission if participants will be recruited or data will be
obtained through schools, employers, or community organizations. Are you required
to obtain permission to gain access to people or to access data that are not publicly
available? If yes, provide a research site letter from a person authorized to give you
access to the participants or to the data. Guidance regarding Research Site Letters is
available here.
Research Site Letter(s) not required.
Research Site Letter(s) attached.
Research Site Letter(s) pending and will be provided when obtained.
17. Recruitment Method:
Describe how research participants will be recruited in the study. How will you
identify potential participants? How will you contact them? Attach a copy of any
material you will use to recruit participants (e.g., advertisements, flyers,
telephone scripts, verbal recruitment, cover letters, or follow-up reminders).
Description: We will be using a convience sample of Saudi Students studying in the
U.S who have subscribed to the Facebook Group "Saudis studying in the USA."
Permission was granted to post an announcement on this website. Included in the
recruitment message, which will be in English and Arabic, will be a link to the webbased survey . The survey will be hosted on Qualtrics. The recruitment message will
also be repeated on the web-based survey.
"I am an M.S. student in the Department of Food, Nutrition, and Packaging Sciences
at Clemson University. I am working on a project with Dr. Angela Fraser. We are
studying the hand hygiene practices of Saudi students studying in the US. We intend
to use the information that we collect to develop a hand hygiene program targeting
Saudi. Please help me by taking a few minutes to answer the questions on this
survey.
All information that is collected will be kept strictly confidential. Your name will
NOT appear on the survey unless you choose to add it so your name can be entered
into a drawing for one of five $50.00 phone cards.

If you choose to provide use with your name and contact information, this
information will be stored separately from the survey data. If you choose to enter
the drawing, your name and contact information must be entered at the end of the
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survey. If you choose not to enter the drawing, no information will be collected that
would identify you. The five winners will be contacted by the end of December
2011. After the drawing is complete, all names and contact information will be
destroyed.
Your participation is voluntary. If you have any questions about the study or any
problems arise, please do not hesitate to contact me (Najla Khateeb,
nkhatee@clemson.edu) or Dr. Angela Fraser (afraser@clemson.edu. If you have any
questions about your rights as a research participant, please contact the Clemson
University Office of Research Compliance at irb@clemson.edu or 866.297.3071.
Thank you in advance for your help."
All group members will receive notication through Facebook's notification system.
After this has been posted the group members will be able to access and take the
survey.
18. Participant Incentives:
a. Will you pay participants?
Amount: $

Yes

No

When will money be paid?:

b. Will you give participants incentives / gifts / reimbursements?

Yes

No

Describe incentives / gifts / reimbursements: Wal-Mart or phone gift card
Value of incentives / gifts / reimbursements: $50
When will incentives / gifts / reimbursements be given?: After the survey is
closed (within six weeks of activation), there will be a drawing of the names of individuals who
voluntarily provided their names and contact information. Five individuals whose names are
randomly drawn will be sent, by registered mail, a $50.00 Wal-Mart or phone gift card. The
individual will decide if they want a phone card or Walmart card--this will not be predetermined
by the researchers.

c. Will participants receive course credit or extra credit?
Yes
No
If yes, is an equivalent alternative to research participation provided?

Yes

No
19. Informed Consent:
a. Do you plan to obtain informed consent from all your research subjects (and / or
their parents or legally authorized representatives)?
1)
Yes
No
If YES, please skip to question 19(b).
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If NO, please proceed with questions 19(a)(2)-19(a)(4) to request a waiver of
informed consent.
2) For what groups will you need this waiver of informed consent?
for all participants
for some participants (describe for which
participants):_______
3) Please explain the need for the waiver.______
4) As provided in 45 CFR 46.116(d), an IRB may waive the requirement for the
investigator to obtain informed consent from research subjects if it finds that
all of the following criteria are met. Please explain how your study meets each
of the criteria below:
Criteria for Waiver of Consent

How is this criterion met within this
study?

The research involves no more than
minimal risk to subjects.
The waiver will not adversely affect the
rights and welfare of the subjects.
The research could not be carried out
practicably without the waiver.
Whenever appropriate, the subjects will be
provided with additional pertinent
information after they have participated in
the study.
b. If you will obtain consent from your participants:
1) Please submit all applicable Informed Consent documents with application
(e.g., adult consent forms, parental permission forms, minor assent forms,
informational letters, and verbal consent scripts).
Consent Document Templates
2) Who will obtain the participants‘ consent? Check all that apply:
Investigator
Co-Investigator

Other Research Team Members

Contracted / Hired Data Collection Firm: _____
Other: ______
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Principal

c. Will you use concealment or deception in this study?
Yes
No
If YES, please see guidance regarding Research Involving Deception or
Concealment here, submit a copy of the Additional Pertinent Information /
Permission for Use of Data Collected in a Research Study form you will use,
and request a waiver of some required elements of consent below (see 19e).
d. Will you collect participants‘ signatures on all consent documents?
1)
Yes
No
If YES, please skip to question 19(e).
If NO, please proceed with questions 19(d)(2)-19(d)(3) to request a waiver of
documentation (signature).
2) For what groups will you need this waiver of documentation?
for all participants
for some participants (describe for which
participants):______
3) As provided in 45 CFR 46.117(c), an IRB may waive the requirement for the
investigator to obtain a signed consent form for some or all subjects if it finds
that one of the following sets of criteria is met. Please check one box below to
request a waiver of documentation:
That the research presents no more than minimal risk of harm to subjects
and involves no procedure for which written consent is normally required
outside of the research context.
That the only record linking the subject and the research would be the
consent document and the principal risk would be potential harm resulting
from a breach of confidentiality. If the subject wants documentation
linking the subject with the research, the subject‘s wishes will govern.
e. Do you plan to use all of the required elements in all your consent documents or
consent procedures (see list below)?
1)
Yes
No
If YES, please skip to question 20.
If NO, please proceed with questions 19(e)(2)-19(e)(5) to request a waiver of
some required elements.
2) For what groups will you need this waiver of some required elements?
for all participants
for some participants (describe for which
participants):______
3) Please explain the need for the waiver request.______
100

4) A list of all required elements is given below. Please indicate which of these
elements you would like to have waived. (In the case of a study involving
deception or concealment, the IRB must waive the requirement to use all
elements that are not truthfully presented in the initial consent document.)
List of Elements of Informed Consent

participation involves research

maintenance of confidentiality

purposes of the research
duration of participation

for more than minimal risk research,
compensation / treatment available in case of
injury

procedures to be followed

voluntariness of participation

identification of experimental
procedures

no penalty for refusal to participate

foreseeable risks / discomforts

may discontinue participation without
penalty

benefits to subjects or others

contact for questions about research

appropriate alternatives
advantageous to subject

contact for questions about participants‘
rights

5) As provided in 45 CFR 46.116(d), an IRB may waive the requirement for the
investigator to present all required elements to subjects if it finds that all of the
following criteria are met. Please explain how your study meets each of the
criteria below:
Criteria for Waiver of Elements of
Consent

How is this criterion met within this
study?

The research involves no more than
minimal risk to subjects.
The waiver will not adversely affect the
rights and welfare of the subjects.
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The research could not be carried out
practicably without the waiver.
Whenever appropriate, the subjects will be
provided with additional pertinent
information after they have participated in
the study.
Please make sure to submit all Informed Consent documents (i.e., adult
consent forms, parental permission forms, minor assent forms,
informational letters, and / or verbal consent scripts) for which elements
of consent are being waived.
20. Procedures:
a. What data will you collect? Demographic characteristics and food safety
knowledge, perceptions, and practices (see attached survey). The survey will be
available in English and in Arabic.
b. Please describe in detail the process each participant will experience and how you
will obtain the data. We will conduct a web-based survey of Saudi students in
U.S through the Saudis in USA group on Facebook . This is open to all Saudi
students in the U.S. (N=350). We will post the link to the survey that is hosted
by Qualtrics and the introduction that explains the purpose of the research on the
group webpage. Once posted the group members will see the post in their "News
Feed" on Facebook or get a notification that someone has posted in the group.
The members will then have opportunity to participate and complete the survey
online. In this order, they will answer questions about their knowledge of hand
hygiene, their practices of it, and demographic questions about themselves.
Participants will only submit their contact information if they wish to be entered
into the drawing for the five Wal-Mart gift cards. In case participants have
questions, Najla Khateeb will provide her contact information on the group
webpage and on the survey. The link to the survey will be posted for six weeks
on the Facebook group webpage. Responses to the surveys will be exported into
SPSS by two undergraduate research assistants and analyzed by Co-PI Najla
Khateeb.
c. If data collection tools will be used, how much time will it take for each
participant to complete these tools? 15 minutes
d. How many data collection sessions will be required for each participant? Will this
include follow-up sessions? There will be one data collection session and no
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follow-up sessions.
e. How will you collect data?
in-person contact

telephone

snail mail

email

website

other, describe _____

Please include copies of surveys, interview questions, data collections tools and
debriefing statements. If survey or interview questions have not been fully
developed, provide information on the types of questions to be asked, or a
description of the parameters of the survey / interview. Please note: finalized
survey or interview instruments will need to be reviewed and approved by
amendment, before implementation.
f. Will you audio record participants?
g. Will you video record participants?
h. Will you photograph participants?

Yes
Yes
Yes

No
No
No

If you will audio or video record or take identifiable photographs of
participants, please consult the IRB’s Guidance on the Use of Audio / Video
Recording and Photography here. Please include all the information
addressed by this guidance document in the application and, where
appropriate, in the consent document(s).
21. Protection of Confidentiality: Describe the security measures you will take to
protect the confidentiality of the information obtained. Will participants be
identifiable either by name or through demographic data? If yes, how will you protect
the identity of the participants and their responses? Where will the data be stored and
how will it be secured? Who will have access to the data? How will identifiers be
maintained or destroyed after the study is completed?
Description: All data will be entered into SPSS by two undergraduate research
assistants. Each survey will be assigned an identification number. All complete
surveys will be stored securely and will be made available only to persons conducting
the study. Contact information(including names) will only be collected if the
particpants provide it voluntarily for the drawing. If participants do choose to provide
contact information, no reference will be made in oral or written reports that could
link the names of the respondents to the study. All data will be destroyed at the end of
the study.
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22. Risk / Benefit Analysis:
a. Describe all potential risks (before protective measures are put into place) and
benefits for this study. Risks can include physical, psychological, social, legal or
other risks connected with the proposed procedures. Benefits can include benefits
to the participant or to society in general.
Description: None
b. Describe the procedures to be used to protect against or minimize potential risks.
Assess the likely effectiveness of these procedures.
Description: _____
23. Agreement, Statement of Assurance, and Conflict of Interest Statement by the
PI:
I have reviewed this research protocol and the consent form, if applicable. I have also
evaluated the scientific merit and potential value of the proposed research study, as
well as the plan for protecting human participants. I have read the Terms of
Assurance held by Clemson University and commit to abiding by the provisions of
the Assurance and the determinations of the IRB. I request approval of this research
study by the IRB of Clemson University.
I understand that failure to adhere to any of these guidelines may result in immediate
termination of the research. I also understand that approval of this research study is
contingent upon my agreement to:
1. Report to the IRB any adverse events, research-related injuries or unexpected

problems affecting the rights or safety of research participants (All such
occurrences must be reported to the IRB within three (3) working days.);
2. Submit in writing for IRB approval any proposed revisions or amendments to
this research study;
3. Submit timely continuing review reports of this research as requested by the
IRB; and
4. Notify the IRB upon completion of this research study.
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Conflict of Interest Statement:
Could the results of the study provide an actual or potential financial gain to
you, a member of your family, or any of the co-investigators, or give the
appearance of a potential conflict of interest?
No.
Yes. I agree to disclose any actual or potential conflict of interest prior to
IRB action on this study.

_____________________________________

________________________

Signature of Principal Investigator

Date

24. Statement of Assurance by Department Chair (or supervisor if PI is Department
Chair):
I have reviewed this research protocol and the consent form, if applicable. I verify
this proposed research study has received approval in accordance with department
procedures. I have evaluated the plan for protecting human participants. I have read
the Terms of Assurance held by Clemson University and commit to abiding by the
provisions of the Assurance and the determinations of the IRB. I request approval of
this research study by the IRB of Clemson University.

_____________________________________________________________________
Department Chair or supervisor if PI is Department Chair (Printed Name)

___________________________________
Signature of Department Chair

________________________
Date
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APPENDIX D
Survey Instrument in English
INTRODUCTION
I am an M.S. student in the Department of Food, Nutrition, and Packaging Sciences at
Clemson University. I am working on a project with Dr. Angela Fraser. We are
studying the hand hygiene practices of Saudi students studying in the US. Please help
us by taking a few minutes to complete a short survey. We intend to use the
information we collect to develop a hand hygiene program targeting Saudi students.
All information that is collected will be kept strictly confidential. You do not need to
put your name on the survey unless you want your name to be entered into a drawing
for one of five $50.00 phone or Walmart cards—your choice. If you choose to enter
the drawing, your name and contact information must be entered at the end of the
survey. This information will be stored separately from the survey data. If you choose
not to enter the drawing, we will not need your name or contact information. The five
winners will be contacted by the end of December 2011. After the drawing is
complete, all names and contact information will be destroyed.
Your participation is voluntary. If you have any questions about the study or any
problems arise, please do not hesitate to contact me (Najla Khateeb,
nkhatee@clemson.edu) or Dr. Angela Fraser (afraser@clemson.edu. If you have any
questions about your rights as a research participant, please contact the Clemson
University Office of Research Compliance at irb@clemson.edu or 866.297.3071.
Thank you in advance for your help."
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VALUE OF GOOD HEALTH
Please check your level of agreement for each of the following statements.
Strongly
Agree
agree

Neither
agree
Strongly I cannot
Disagree
nor
disagree choose.
disagree

1. Being healthy is important to
me.
2. I practice good habits to stay
healthy.
3. I avoid doing things that are
harmful to my health.

KNOWLEDGE ABOUT HAND HYGIENE
4. Which of the following is the most common cause of food poisoning? Choose only
one.
a. Eating undercooked meat
b. Not washing hands before handling food
c. Keeping foods in the refrigerator for too long
d. Using the same cutting board to cut meat and vegetables
5. Which of the following do you think is responsible for most cases of food poisoning?
Choose only one.
a. E. coli 0157:H7
b. Salmonella
c. Norovirus
d. Hepatitis A
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Please check if each statement is ―true‖ or ―false.‖
True
6. Hand washing with soap and water is more effective against germs
than using hand sanitizers.
7. Antibacterial soaps are more effective against germs than using
plain soap.
8. Liquid soap is more effective against germs than bar soap.
9. Hand sanitizers must always be used after washing hands.
10. To be free of germs, hands must be scrubbed for at least five
seconds.
11. To be free of germs, hands must be scrubbed for at least 10
seconds.
12. Cloth towels are better than paper towels for drying hands.
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False

PERCEPTIONS
Please check your level of agreement for each of the following statements.
Neither
Strongly
agree
Strongly I cannot
Agree
Disagree
agree
nor
disagree choose.
disagree
13. Food poisoning is almost 100%
preventable if I handle food
safely at home.
14. Food poisoning is usually caused
by food that was eaten at a
restaurant.
15. Only people who are not healthy
can get a foodborne illness.
16. Food poisoning can cause death.
17. Food poisoning can send a
person to the hospital.
18. If you get sick with food
poisoning, you usually get better
in 1-2 days.
19. Food poisoning is not a serious
public health issue.
20. Hand washing is a good way to
prevent food poisoning.
21. If I wash my hands before
eating, I am less likely to get
food poisoning.
22. If I wash my hands before
preparing food, I am less likely
to get food poisoning.
23. I do not use hand sanitizers
because it is against my religion.
24. I do not wash my hands as often
as I would like because
sometimes I do not have access
to soap and water.
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25. I do not wash my hands as often
as I think I should because I do
not have time.
26. I do not wash my hands before
eating because I do not think it is
necessary.
27. I do not wash my hands before
preparing food because I do not
think it is necessary.
28. Washing hands is an important
part of my religion.
29. I feel satisfied when I wash my
hands.
30. I feel clean after I wash my
hands.
31. I wash my hands to stay healthy.
32. I wash my hands so I do not get
sick.
33. I wash my hands when they are
dirty.
34. I wash my hands after I have
touched raw meat or poultry.
35. I wash my hands before I touch
food.
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HAND HYGIENE PRACTICES
36. What type of soap do you typically use to wash your hands in the following
situations? Check only one.

SITUATION

Antimicrobial Plain
liquid soap bar soap

Before eating
After handling garbage
After handling raw meat or
poultry
After using the toilet
Before cutting fruits and
vegetables
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Dish
soap

I
typically
Other
Laundry do not
(please
soap
wash
indicate)
my
hands.

37. What temperature of water do you typically use to wash your hands in the following
situations? Check only one.

SITUATION

Cold water

Warm
water

Before eating
After handling garbage
Before and after handling
raw meat or poultry
After using the toilet
Before cutting fruits and
vegetables
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Hot water

Other
(please
indicate)

I typically
do not
wash my
hands.

38. For how long do you typically wash your hands in the following situations? Check
only one.
Under 5 10-15
15-20
>20
seconds seconds seconds seconds

SITUATION

Other
I do not
(please
know.
indicate)

Before eating
After handling garbage
Before and after handling
raw meat or poultry
After using the toilet
Before cutting fruits and
vegetables

39. How do you typically dry your hands in the following situations? Check only one.

SITUATION

I typically
Paper towel Cloth towel Hand driers do not dry
my hands.

Before eating
After handling garbage
After handling raw
meat or poultry
After using the toilet
Before cutting fruits
and vegetables
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Other
(please
indicate)

40. In which of these situations do you typically use hand sanitizer?
SITUATION

Yes, I use hand
sanitizer.

Before eating
After handling garbage
After handling raw meat or
poultry
After using the toilet
Before cutting produce
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No, I do not use
hand sanitizer.

I never use hand
sanitizer.

41. How often do you wash your hands in the following situations?
SITUATION

Most of the
time

After using the toilet
Before handling food
After handling raw meat,
poultry, or fish
After handling garbage
Before eating
Before cutting fruits and
vegetables
When using hands to drink
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Often

Occasionally

Never

DEMOGRAPHICS
Please choose the answer that best applies. You should select only one answer for each
question.
42. Gender:

Female
Male
43. What is your age?

18-24 years
25-35 years
36-45 years
46-55 years
>55 years
44. What is your current marital status?

Married
Single
Divorced
45. What is your highest level of education?

High school
Some college
Bachelors degree
Master‘s degree
Doctoral degree
Professional degree
46. Which region of Saudi Arabia are you from?

Central
Western
Eastern
Northern
Southern
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47. Which best describes your living situation?

With my family
In a home stay (American family)
In the university dorms
In off-campus housing
Other: _______________
48. How long have you been in U.S?

0-2 years
3-4 years
5-6 years
More than 6 years
49. Who is mainly responsible for the food preparation in your house?

My spouse
Myself
I do not prepare food in my home
Other: ____________________________
50. On average, how many meals do you eat at home per week?

0-1
2-3
4-5
More than 5
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APPENDIX E
Survey Instrument in Arabic
انًمذيت
أخٕاح /ٙإخٕاَ ٙانطالة انذاسس ٍٛف ٙانٕالٚبث انًخحذة األيشٚكٛت
أٔب ؽبٌجخ ِبعضز١ش ف ٟلضُ ػٍ َٛاٌغزاء  ٚاٌزغز٠خ  ٚاٌزؼجئخ ٚاٌزغٍ١ف ف ٟعبِؼخ وٍّ١ض ْٛف ٟوبسٚالٕ٠ب اٌغٕٛث١خ .أػًّ
ػٍِ ٝششٚع ثؾش ٌٕ ً١دسعخ اٌّبعضز١ش ثبششاف اٌذوزٛسح أٔغ١ال فش٠زس٘ .زا اٌجؾش ٠زؼٍك ثذساصخ اٌّّبسصبد
اٌّزجؼخ ٌزٕظ١ف األ٠ذٌ ٞذ ٜاٌطالة اٌضؼٛد ٓ١٠اٌذاسص ٓ١ف ٟاٌٛال٠بد اٌّزؾذح األِش٠ى١خ .ئعبثزىُ ػٍ ٝأصئٍخ ٘زا
االصزج١بْ صٛف رضبػذ ف ٟعّغ اٌج١بٔبد اٌخبطخ ثٙزٖ اٌذساصخ .عّ١غ اٌج١بٔبد صٛف رضزخذَ ٌٛػغ ثشٔبِظ ئسشبدٞ
خبص ثبٌّّبسصبد اٌضٍّ١خ اٌٛاعت ئرجبػٙب ٌزٕظ١ف األ٠ذ.ٞ
عّ١غ اٌّؼٍِٛبد اٌز٠ ٟزُ عّؼٙب صٛف رؼبًِ ثضش ٗ٠ربِخ .ال ٠ؾزبط اٌّشبسن ف ٟرؼجئخ االصزج١بْ اإلدالء ثأٞ
ِؼٍِٛبد شخظ١خ اال ارا اساد االشزشان ثبٌضؾجخ ٚاٌز ٟصززُ فٙٔ ٟب٠خ ػٍّ١خ االصزج١بْ .صٛف ٠زُ رمذ ُ٠خّش عٛائز
رشغ١ؼ١خ ٌٍّشبسو ٟ٘ٚ ٓ١ػجبسح ػٓ خّضخ ثطبلبد ٚٚي ِبسد أ ٚثطبلبد رٍف ْٛوً ثطبلخ ثمّ١خ ٚ ,$50ػٍٝ
اٌشاغج ٓ١اٌؾظٛي ػٍ ٝاؽذ ٘زٖ اٌجطبلبد ئدخبي االصُ ِٚؼٍِٛبد االرظبي .ص١زُ رخز٘ ٓ٠زٖ اٌّؼٍِٛبد ثشىً
ِٕفظً ِٚإلذ ػٓ ث١بٔبد االصزج١بْ .ص١زُ االرظبي ػٍ ٝاٌفبئز ٓ٠اٌخّضخ فٙٔ ٟب٠خ شٙش د٠ضّجش  .2011ثؼذ اوزّبي
اٌّضؼ صٛف ٠زُ اٌزخٍض ِٓ عّ١غ األصّبء ِٚؼٍِٛبد االرظبي.
ِشبسوزىُ ف٘ ٟزا اٌّضؼ ؽٛػ١خ .ئرا وبْ ٌذ٠ىُ أ ٞأصئٍخ أ ٚاصزفضبس ػٓ اٌذساصخ ال رزشددٚا ف ٟاالرظبي ثٔ ( ٟغالء
خط١ت ) ) nkhatee@clemson.eduأ ٚاٌذوزٛسح ئٔغ١ال فش٠زس ) . (afraser@clemson.eduئرا وبْ ٌذ٠ه أٞ
أصئٍخ ػٓ ؽمٛله وّشبسن ف ٟاٌجؾش٠ ,شع ٝاالرظبي ثّىزت عبِؼخ وٍّ١ضِ .864.656.6460 ْٛضبػذرىُ رؼٕٟ
اٌىض١ش.
لًٛت انصحت انجٛذة
انشجبء ٔضغ ػاليت ف ٙانًكبٌ انًخصص نذسجت يٕافمخك ػهٗ انجًم انخبنٛت.
يٕافك
بشذة

يٕافك

 .1اٌجمبء ثظؾخ ع١ذٖ أِش ُِٙ
ثبٌٕضجخ ٌ.ٟ
 .2أٔب أِبسس ػبداد ع١ذح ٌٍؾفبظ
ػٍ ٝطؾز.ٟ
 .3أب أرغٕت اٌم١بَ ثبألش١بء اٌزٟ
رؼش ثظؾز.ٟ
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ال أٔافك
ٔال أخخهف

غٛش يٕافك

غٛش يٕافك
بشذِ

ال أسخطٛغ
االخخٛبس

يؼهٕيبث حٕل َظبفت األٚذ٘
 .4أ ِٓ ٞاالخز١بساد اٌزبٌ١خ ٘ ٟاٌضجت األوضش شٛ١ػب ً ٌؾبالد اٌزضُّ اٌغزائٟ؟ اخزبس ٚاؽذ فمؾ.
 )aرٕبٚي اٌٍؾ َٛغ١ش اٌّطجٛخخ ع١ذاً
 )bػذَ غضً األ٠ذ ٞلجً رمذ ُ٠اٌطؼبَ
 )cؽفع األؽؼّخ ف ٟاٌضالعخ ٌّذح ؽٍ٠ٛخ عذاً
 )dاصزخذاَ ٔفش ٌٛػ اٌمطغ ٌزمط١غ اٌٍؾٚ َٛاٌخؼبس
 .5أ ِٓ ٞاالخز١بساد اٌزبٌ١خ رؼزمذ أٗ ٘ ٛاٌّزضجت ػٓ ِؼظُ ؽبالد اٌزضُّ اٌغزائٟ؟ اخزبس ٚاؽذ فمؾ.
 )aا ٞوٛالH7 :0157 ٞ
 )bاٌضبٌّ١ٔٛال
ٛٔ )cسٚف١شٚس
 )dاٌزٙبة اٌىجذ A

انشجبء حؼ ٍٛٛفًٛب ارا كبَج انجًهت صح او خطأ
خطبء
 .6غضً األ٠ذ ٞثبٌّبء ٚاٌظبث ٛ٘ ْٛأوضش فؼبٌ ٗ١ػذ اٌغشاص ِٓ ُ١اصزخذاَ
ِطٙشاد اٌ١ذ.
 .7اٌظبث ْٛاٌّؼبد ٌٍجىز١ش٠ب أوضش فؼبٌ ٗ١ػذ اٌغشاص ِٓ ُ١اصزخذاَ اٌظبثْٛ
اٌؼبد.ٞ
 .8اٌظبث ْٛاٌضبئً ٘ ٛأوضش فؼبٌ ٗ١ػذ اٌغشاص ِٓ ُ١اٌظبث ْٛاٌظٍت.
٠ .9غت دئّب ً اصزخذاَ ِظٙشاد اٌ١ذ ثؼذ غضً اٌ١ذ.ٓ٠
ٌ .10ى ٟرى ْٛخبٌ ِٓ ٟاٌغشاص٠ ُ١غت فشن األ٠ذِ ٞب ال٠مً ػٓ خّش صٛأ.ٟ
ٌ .11ى ٟرى ْٛخبٌ ِٓ ٟاٌغشاص٠ ُ١غت فشن األ٠ذِ ٞب ال٠مً ػٓ  10صٛأ.ٟ
 .12إٌّبشف اٌمّبط ٘ ٟأفؼً ِٓ إٌّبشف اٌٛسل١خ ٌزغف١ف األ٠ذ.ٞ
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صح

انخصٕساث
انشجبء ٔضغ ػاليت ف ٙانًكبٌ انًخصص نذسجت يٕافمخك ػهٗ انجًم انخبنٛت.
سٕٓنت انخبثش بباليشاض انًُمٕنت
ببنغزاء

يٕافك
بشذة

يٕافك

ّ٠ .13ىٓ اٌٛلب٠خ ِٓ اٌزضُّ اٌغزائٟ
 %100ئرا رُ ئػذاد اٌطؼبَ ثطشق
صٍّ١خ ف ٟإٌّزي.
 .14ػبدح ِب ٠ؾذس اٌزضُّ اٌغزائِٓ ٟ
خالي اٌطؼبَ اٌّزٕبٚي ف ٟاٌّطبػُ.
 .15فمؾ األشخبص اٌز١ٌ ٓ٠ش ثظؾخ
ع١ذٖ ِؼشػٌ ٓ١إلطبثخ ثبإلِشاع
إٌّمٌٛخ ثبٌغزاء.
 .16اٌزضُّ اٌغزائّ٠ ٟىٓ أْ ٠ضجت
اٌّٛد.
 .17اٌزضُّ اٌغزائّ٠ ٟىٓ أْ ٠ذخً
اٌشخض ئٌ ٝاٌّضزشف.ٝ
 .18ئرا أطجذ ثبٌزضُّ اٌغزائّ٠ ٟىٓ أْ
رشف ٝخالي .َٛ٠ 2-1
 .19اٌزضُّ اٌغزائ١ٌ ٟش لؼ١خ طؾ١خ
عذ٠خ ف ٟاٌّغزّغ.
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ال أافك
ٔال
أخخهف

غٛش
يٕافك

غٛش
يٕافك
بشذِ

ال اسخطٛغ
االخخٛبس

يؼشفت (احجبْبث)
يٕافك
بشذة

يٕافك

 .20غضً األ٠ذٚ ٛ٘ ٞصٍ١خ ع١ذٖ ٌّٕغ
اٌزضُّ اٌغزائ.ٟ
 .21اؽزّبي اإلطبثخ ثبألِشاع إٌّمٌٛخ
ثبٌغزاء رمً ئرا غضٍذ ٠ذ ٞلجً
رٕبٚي اٌطؼبَ
 .22اؽزّبي اإلطبثخ ثبألِشاع إٌّمٌٛخ
ثبٌغزاء رمً ئرا غضٍذ ٠ذ ٞلجً
ئػذاد اٌطؼبَ.
 .23أٔب ال اصزؼًّ ِطٙش اٌ١ذٓ٠
اٌّؾز ٞٛػٍ ٝاٌىؾٛي ألٔٗ ٠خبٌف
د.ٟٕ٠
 .24أٔب ال اغضً ٠ذ ٞثمذس ِب أٚد ألٔٗ
ف ٟثؼغ األؽ١بْ ال أصزط١غ
اٌؾظٛي ػٍ ٝاٌّبء ٚاٌظبث.ْٛ
 .25أٔب ال اغضً ٠ذ ٞوّب ٠غت أْ افؼً
ألٔٗ ٌ١ش ٌذٚ ٞلذ.
 .26أٔب ال اغضً ٠ذ ٞلجً رٕبٚي اٌطؼبَ
ألٔ ٟاػزمذ أٗ غ١ش ػشٚس.ٞ
 .27أٔب ال اغضً ٠ذ ٞلجً ئػذاد اٌطؼبَ
ألٔ ٟاػزمذ أٗ غ١ش ػشٚس.ٞ
 .28غض ً١األ٠ذ ٛ٘ ٞشئ ِ ُٙفٟ
د.ٟٕ٠
 .29أشؼش ثبالسر١بػ ػٕذِب اغضً ٠ذ.ٞ
 .30أشؼش ثبٌٕظبفخ ػٕذِب اغضً ٠ذ.ٞ
 .31أٔب اغضً ٠ذٌ ٞى ٟأثم ٝف ٟطؾخ
ع١ذح.
 .32أٔب اغضً ٠ذ ٞؽز ٝال أطبة
ثبٌّشع.
 .33أٔب اغضً ٠ذ ٞػٕذِب رى ْٛلزسح.
 .34أٔب اغضً ٠ذ ٞثؼذ ٌّش اٌٍؾَٛ
إٌ١ئٗ ا ٚاٌذٚاعٓ.
 .35أٔب اغضً ٠ذ ٞلجً ٌّش اٌطؼبَ.
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ال أافك
ٔال
أخخهف

غٛش
يٕافك

غٛش
يٕافك
بشذِ

ال اسخطٛغ
االخخٛبس

يًبسسبث َظبفت انٛذٍٚ
 .36يبْٕ َٕع انصببٌٕ انز٘ ػبدة حسخخذيت نغسم انٛذ ٍٚف ٙانحبالث انخبنّٛ؟ اخخبس ٔاحذ فمظ.
انصببٌٕ
صببٌٕ
صببٌٕ
اَب ػبدة ال
انصببٌٕ
انسبئم
غسٛم
غسٛم
أنحبنت
اغسم ٚذ٘
انؼبد٘
انًضبد
انًالبس
االطببق
نهبكخٛش٘
لجً رٕبٚي اٌطؼبَ
ثؼذ سِ ٟاٌمّبِخ
ثؼذ اٌزؼبًِ ِغ اٌٍؾَٛ
إٌ١ئٗ ا ٚاٌذٚاعٓ
ثؼذ اصزخذاَ اٌّشؽبع
لجً رمط١غ اٌفٛاوخ
ٚاٌخؼشٚاد

أخشٖ (
ٚشجٗ انزكش)

 .37يبْ ٙدسجت حشاة انًٛبِ انخ ٙحسخخذيٓب ػبدة نغسم انٛذ ٍٚف ٙانحبالث انخبنٛت؟ اخخبس ٔاحذ فمظ.
أخشٖ ( ٚشجٗ
اَب ػبدة ال
انًٛبِ انببسدة انًٛبِ انذافئت انًٛبِ انسبخُت
أنحبنت
انزكش
اغسم ٚذ٘
لجً رٕبٚي اٌطؼبَ
ثؼذ سِ ٟاٌمّبِخ
ثؼذ اٌزؼبًِ ِغ اٌٍؾَٛ
إٌ١ئٗ ا ٚاٌذٚاعٓ
ثؼذ اصزخذاَ اٌّشؽبع
لجً رمط١غ اٌفٛاوخ
ٚاٌخؼشٚاد
 .38يبْ ٙانًذة انخ ٙػبدة حسغشلٓب نغسم انٛذ ٍٚف ٙانحبالث انخبنٛت؟ اخخبس ٔاحذ فمظ.
أخشٖ (
أكثش يٍ
20-15
15-10
ألم يٍ 5
أنحبنت
 20ثبَٛت ٚشجٗ انزكش)
ثبَٛت
ثبَٛت
ثٕاٌ
لجً رٕبٚي اٌطؼبَ
ثؼذ سِ ٟاٌمّبِخ
ثؼذ اٌزؼبًِ ِغ اٌٍؾَٛ
إٌ١ئٗ ا ٚاٌذٚاعٓ
ثؼذ اصزخذاَ اٌّشؽبع
لجً رمط١غ اٌفٛاوخ
ٚاٌخؼشٚاد
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ال اػهى

 .39كٛف حجفف ٚذٚك ػبدة ف ٙانحبالث انخبنٛت؟ اخخبس ٔاحذ فمظ.
انًُبشف
انًُبشف
يجفف انٛذٍٚ
أنحبنت
انمًبش
انٕسلٛت
لجً رٕبٚي اٌطؼبَ
ثؼذ سِ ٟاٌمّبِخ
ثؼذ اٌزؼبًِ ِغ اٌٍؾَٛ
إٌ١ئٗ ا ٚاٌذٚاعٓ
ثؼذ اصزخذاَ اٌّشؽبع
لجً رمط١غ اٌفٛاوخ
ٚاٌخؼشٚاد
 .40ف ٙأ٘ يٍ ْزِ انحبالث ػبدة حسخخذو يطٓش األٚذ٘؟
َؼى ,أَب اسخخذو يطٓش
أنحبنت
انٛذٍٚ
لجً رٕبٚي اٌطؼبَ.
ثؼذ سِ ٟاٌمّبِخ
ثؼذ اٌزؼبًِ ِغ اٌٍؾَٛ
إٌ١ئٗ ا ٚاٌذٚاعٓ
ثؼذ اصزخذاَ اٌّشؽبع
لجً رمط١غ اٌفٛاوخ
ٚاٌخؼشٚاد
 .41كى يشِ حغسم ٚذٚك ف ٙانحبالث انخبنٛت؟
يؼظى انٕلج
أنحبنت
ثؼذ اصزخذاَ اٌّشؽبع
لجً ئػذاد اٌطؼبَ
ثؼذ اٌزؼبًِ ِغ اٌٍؾ َٛإٌ١ئٗ
ا ٚاٌذٚاعٓ ا ٚاٌضّه
ثؼذ سِ ٟاٌمّبِخ
لجً رٕبٚي اٌطؼبَ
لجً رمط١غ اٌفٛاوخ
ٚاٌخؼشٚاد
ػٕذ اصزخذاَ اٌ١ذٌ ٓ٠ششة
اٌّبء

ال ,أَب ال اسخخذو يطٓش
انٛذٍٚ

غبنبأ
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اَب ػبدة ال
اجفف ٚذ٘

أخشٖ ( ٚشجٗ
انزكش)

اَب ال اسخخذو يطٓشاألٚذ٘
ابذا

ب ٍٛانحٔ ٍٛاالخش

أبذا

انخصبئص انسكبَٛت (انًؼهٕيبث انذًٕٚغشافٛت)
أنشجبء اخخٛبس اإلجببت انخ ٙحُطبك ػهٛك ,ػهٛك اخخٛبس إجببت ٔاحذِ فمظ نكم سؤال.
 .42انجُس:
 روش
 أضٝ
 .43انؼًش:
 24-18 صٕخ
 35-25 صٕخ
 45-36 صٕخ
 55-46 صٕخ
 اوجش ِٓ  55صٕخ
 .44انحبنت اإلجخًبػٛت:
ِ ززٚط
 أػزة
ِ طٍك
 .45انًسخٕٖ انخؼه:ًٙٛ
 اٌضبٔ٠ٛخ اٌؼبِخ
 دثٍَٛ
 دسعخ اٌجىبٌٛسٛ٠س
 دسعخ اٌّبعضز١ش
 دسعخ اٌذوزٛساٖ
 دسعخ ِ١ٕٙخ
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 .46يٍ ا٘ يُطمت ف ٙانسؼٕدٚت
 اٌٛصطٝ
 اٌغشث١خ
 اٌششل١خ
 اٌشّبٌ١خ
 اٌغٕٛث١خ
 .47انٕضغ انًؼٛشٙ
ِ غ اٌؼبئٍخ
 ػبئٍخ اِش٠ى١خ
 اٌضىٓ اٌغبِؼٟ
 صىٓ خبسط اٌؾشَ اٌغبِؼٟ
 أخش________________________ :ٜ

ِ .48ذح االلبِخ ف ٟاٌٛال٠بد اٌّزؾذح االِش٠ىٗ١
 2-0 صٕٛاد
 4-3 صٕٛاد
 6-5 صٕٛاد
 أوضش ِٓ  6صٕٛاد
ِ .49ضئ١ٌٛخ ئػذاد اٌطؼبَ ف ٟإٌّزي
 اٌزٚعخ  /اٌزٚط
 اػذ اٌطؼبَ ثٕفضٟ
 أب ال اػذ اٌطؼبَ ف ٟإٌّزي
 أخش__________________________ :ٜ
ِ .50زٛصؾ ػذد اٌٛعجبد اٌز ٟرزٕبٌٙٚب ف ٟإٌّزي ف ٟاالصجٛع
1-0 
3-2 
5-4 
 أوضش ِٓ 5

125

APPENDIX F
Data Collection Procedures and Timeline
Procedure

Date

―Saudi in U.S.‘ permission

May, 24,2011

Pilot Survey
English version
Arabic version

August, 19,2011
August, 27,2011

IRB approval

August, 29,2011

Data collection

September, 6,2011 – October, 14, 2011

Data download

October, 14, 2011

Data analysis

October, 17, 2011

Translation

August, 29,2011
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